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PRODUCT 
ENGINEERING 


Engineers who design construction 
equipment can take pride in the con- 
struction industry's greatest achieve- 
ment...its part in building America's 
“Arsenal of Democracy.” 


For they contributed to that amaz- 
ing success, even long before the war 
started. They designed the tools with 
which the job was done...found ways 
to make equipment durable, and thus 
prevented many a breakdown of ma- 
chinery at this critical time when noth- 
ing must interfere with the drive to- 
ward Victory. 


Familiar to them, as a means of giv- 
ing longer life to construction equip- 
ment, is the widespread use of Nickel 
Alloys. Those engineers have learned 
from long experience that Nickel im- 
parts toughness, strength, and corro- 
sion resistance to ferrous and non-fer- 
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NICKEL AIDS THE CONSTRUCTION INDUSTRY 


to KEEP EM WORKING! 


rous metals, and thus assures improved 
performance under the most severe 
conditions. 

Among them, as with men in many 
other industries, the saying is that “a 
little Nickel goes a long way” toward 
increasing dependability of machine 
parts—from gears to scraper blades, 
from dipper teeth to crusher rolls. 

The experience of contractors, engi- 
neers, and machine operators in the 
field supports this conviction of the 
designing engineers... proves that the 
productsof leading manufacturers stand 
up longer under the stress of exacting 
service. 


It has been the privilege of INCO en- 
gineers and metallurgists to cooperate 
with the construction industry for many 
years. To men in all industries who de- 
sire assistance in the selection, abrica- 








tion, and heat treatment of ferrous and 
non-ferrous alloys, the International 
Nickel Company cordially extends an 
offer of counsel and data. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 
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Cover Picture 


A closeup of the new Emerson- 
powered gun turret, which can revolve 
In a wide arc, is shown in the nose of 
a Liberator bomber. The bombar- 
dier’s station remains in the nose. 


Special Section: 
Electric Motors 


Fourth in the series of 16-page edi- 
torial surveys covering materials, parts 
and processes which are of essential 
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interest to engineers and designers. 
Propuct ENGINEERING presents a re- 
view of recent trends and developments 
in the design of and applications for 
electric motors. The summary in- 
cludes diminutive motors, aircraft ac- 
cessory motors, high-frequency motors, 
partial motors and integral horse- 
power motors. Although many of the 
types described have evolved from the 
demand for special requirements im- 
posed by military applications, they 
offer many opportunities for incorpo- 











ration in post-war design of products 
and industrial equipment. 


Aircraft Conservation Program 


A welter of confusion and duplica- 
tion was dissipated with the organiza- 
tion late in 1942 of the Operating 
Committee on Aircraft Materials Con- 
servation. Composed of representa- 
tives of the Army, Navy and War 
Production Board, the committee 
launched a coordinated program which 





brought relief to designers and pro- 
duction men previously harassed by 
directives from separate agencies 
working at cross-purposes. Details of 
the committee's formation, its mem- 
bership and projected program of con- 
servation appear on pages 755 to 759. 
































Present applications of electronics 
in industry indicate a broad potential 
field for designers. Some industrial 
applications embodying electronic con- 
trols for machinery are described by 
A. E. Bailey, Jr., of the General Elec- 
tric Company, in an article on page 
160. Design precautions which must 
be observed when incorporating elec- 
tronic control devices in machines are 
emphasized. 


Electronic Controls 
I 


Electrical or hydraulic accessory 
systems in aircraft represent an issue 
which has created two schools of 
thought among design engineers. The 
most ardent supporters of hydraulic 
systems will admit that electrical sys- 
tems have made tremendous strides 
under the influence of war. Realizing 
that the pros and cons of the two 
systems form interesting material for 
design engineers, PRODUCT ENGINEER- 
ING sought the unbiased views of two 
eminent engineers, C. J. Breitwieser 


and C. B. Livers of the Consolidated 


Vultee Aircraft Corporation. Mr. 


Breitwieser elected to support elec- 
trical systems and his article appears 
on page 778. Mr. Livers espouses 
the cause of hydraulic systems and his 


|| views will be presented next month, 


Aircraft Accessory Systems 
| 
| 
| 

























































































parts to post-war designs. 


—_—_ WHAT'S COMING 


Cycle-Welding 


Bonding of dissimilar materials such as metal to wood, wood to glass or 
plastics to metal is now possible through the use of the Cycle-Welding process. 
As knowledge of the various cements and techniques increases engineers will 
have opportunities to develop composite structures tailored to specific design 


requirements, The Cycle-Weld bonding method was developed jointly by engi- 


neers of the Chrysler Corporation and Goodyear Tire and Rubber Co. Today it 
is extensively used in secret military and aircraft structural applications. In a 
forthcoming article, Propuct ENGINEERING will present a comprehensive 
analysis of the process and its applications together with data on the forms in 
which Cycle-Welding is available and engineering information on design criteria. 


Shortages of critical wartime materials have accelerated developments in 
porcelain enamel and other such inorganic finishes and in electroplating. New 
formulations, improved techniques have led to many varied and interesting 
applications to wartime products. In the next issue Propuct ENGINEERING 
presents an editorial summary highlighting these developments in inorganic 
finishes and electroplating. These developments will be described and typical 
applications illustrated. This 16-page report is the fifth in Propuct ENGINEER- 
ING'S series of inserts planned to help in adapting new processes, materials and 


| Special Section: Inorganic Finishes 


Black Coatings 
For Non-Ferrous Metals 


Non-ferrous metals in much war 
equipment have been more serviceable 
through application of black coatings. 
New blackening processes have 
proved particularly useful for marine 
products, and for war instruments 
which must be glare-proof and able to 
withstand deteriorating elements in 
service. Dr. Walter R. Meyer, tech- 
nical director of Enthrone Company, 
discusses on page 792 the character- 
istics of each of the four basic types 
of black coatings available for non- 
ferrous metals. 


Testing Aluminum Parts 


Continuing his review of improved 
testing methods, Russell G. Anderson 
of the Aluminum Company of Amer- 
ica, describes in an article on page 
786 the technique for determining by 
hardness tests the temperature to 
which aluminum parts have been ex- 
posed in service. The procedure, ap- 
plicable to any machine subject to 
high operating temperatures, enables 
designers to improve temperature con- 
ditions and determine the highest 
usable working stresses. 


Dimensioning in Perspective 


One of the sidelights of the series 
of articles that has been running in 


Propucr ENGINEERING on graphic 
illustration (March, p. 131-137 and 
June, p. 366-369) is the proper way 
to put dimensions on perspective 
drawings. Principles for dimension- 


ing perspective drawings follow in 









































general those for dimensioning ortho. 
graphic drawings. To aid members of 
the graphic illustration department y 
Fleetwings Division of Kaiser Cargo, 
Inc., in their work, a section has been 
prepared for the drafting-room man. 
ual that explains the principles of 
dimensioning in perspective. These 
principles are given on pages 790 and 
191, together with examples of correct 
and incorrect practices. 


Post-War 
Product Development 


Assembled at a recent meeting in 
Cleveland, Ohio, 16 chief engineers 
discussed programs involving indus. 
try's transition from all-out war pro. 


duction to the development and manu. F 


facture of peacetime goods. The 
problems and solutions presented at 
the session are summarized in an 
article on page 774. This supple. 
ments an article based on the same 
meeting and entitled, “Manpower 
Problems in the Engineering Depart. 
ment,” which appears on page 704 
of the November number of Propvucr 
ENGINEERING. 


Stress Formulas 
For Non-Homogeneous Beams 


Recent developments and improve- 
ments in the techniques of bonding 
and cladding together unlike engineer- 
ing materials, have made available 


opportunities for engineers to obtain 
more efficient use of materials in their 
products by employing composite de- 
signs. When combinations of mate- 
rials are used in parts which are sub- 
jected to bending and shear loads, 
George W. DeBell, see page 782, lists 
a number of formulas for calculating 


effective section and material proper- 
ties for design purposes. 


Production Metal Spraying 


Metal spraying has made rapid 
strides during the war years and is 
destined for wider use as a production 
method. The metallizing process has 


worked to good advantage in con 
serving critical materials and it holds 
an important place as a replacement 
for tinning, galvanizing, calorizing, 
electroplating, and welding under cer- 
tain conditions. An article on page 
795 describes applications to metals 


and other materials. 


Tentative Gear Standard 


A.G.M.A. standard for 20-degree in- 
volute fine pitch system for spur gears, 
see page 823, approved as a tentative 
standard by the American Gear Manu 
facturers Association. 
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Coordinated action is the theme of this typi- 


cal session of the Operating Committee on 
Aircraft Materials Conservation. Reading 





ipid around the table from left to right are: G. D. 

] is Taylor of ARCO Conservation Division; 

tion N. E. Promisel, Chief Metallurgist, Navy 

has Bureau of Aeronautics; Lieutenant Colonel 

son- Norris Kenny, Army Service Forces; Lieu- 

lds tenant O. C. Roehl, USNR, Navy Office of 

ent Procurement and Material, Operating Com- 

ing, HE story of wartime Washington as it is told mittee Recorder; C. E. Stryker, Chief, Con- 

cer- | daily in the dispatches of news writers, the servation and Standards Division of ARCO; 

age “think” pieces of columnists and the commen- Major R. R. Gridley, Chief of Conservation 

tals taries of radio news analysts, relates of confusion Branch, Army Air Staff, Washington; Major 
and duplication of effort, of organizations working L. A. Bernier (back to camera) Chief of 
at cross purposes, of complicated questionnaires Conservation Section, Army Air Forces Ma- 
and forms, of wrangling over divided authority, and. teriel Command, Wright Field. 

- in some instances, of bedlam at the nerve center of 

x the war effort. a 

tive This picture is by no means untrue, but it is inac- 

a curate. It will always be so, for the fact that con- 


fusion exists is always a newsier story than the 
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NEW METHOD oF FABRICATION 


" eub im aei pe t Qe | 
Oe. Pelee one exe 1408 purto 5 
_ Serap, per 1,000 pieces 2 3 4 5 


49.75 Ib. 


431b. 


] Cold-drawn 


steel wire 


2 "Ball" head 
formed by upsetting 


Original 
Raw Material Finished 
Shaded area is the Product 
scrap from milling 


outside of blank 


3 “Ball” head 
flattened 
(no loss of material ) 


5 Clevis pin hole 
drilled and thread rolled 


4 Outside of 
blank milled 


i METHOD 
Weight, raw material | per 1,000 pieces 1 


273.0 1b. 
Weight, finished eye per 1,000 pieces 4 
Serap per 1,000 pieces z 3 4. 2217 


Shaded area is the scrap Shaded area is the scrap 
from turning outside of bar from milling side of head 


r 


2 Outside of 
bar turned 


Finished 


Original Product 


Raw Material 


] Cold-drawn, 
heat-treated steel 
bar stock 


4 Clevis pin hole 
drilled and thread cut 


3 Side of 
head milled 


| | Bow per 1,000 pieces, Conventional Method 227. 11b. 
Serap, per 1,000 pieces, New Method AMS Ib, 
en per ue pieces — 





Old and new methods for production of turnbuckle eye. This is a sample of the 
type of manufacturing improvement for which the committee is looking. Projects 
such as these are studied by the Services and either accepted or rejected. 


fact that an organization is doing its 
job accurately, efficiently and quietly. 
There are many of the latter organiza- 
tions in Washington. Chief among 
them is the Operating Committee on 
Aircraft Materials Conservation, a 
joint Army - Navy -War Production 
Board agency which emerged from a 
cauldron of confusion. 

In 1940, when the President called 
for 50,000 airplanes for national de- 
fense, it was obvious that “made-to- 
order” practices of the aircraft indus- 
try would have to be adapted to the 
mass-production techniques of the 
automobile and similar industries if 
there was to be anything approximat- 
ing sufficient aerial might to defend 


196 


the nation or prosecute the war which 
was growing closer daily. 

What attempts were made to stem 
or regulate the inevitable confusion 
when it first arose have since become 
obscured or lost. Probably little could 
have been done in the early days of 
the defense program because the prob- 
lem was then growing from day to day 
and it was easier to reach solutions 
than it is now. For example, in the 
early days Selective Service was tak- 
ing only single men and few over the 
age of twenty-eight. There was a pool 
of unemployed workers upon which to 
draw. Was a plant needed? Then 
build one. Was it materials? Order 
them, and they'll be here by the time 


they're needed. That was the way y 
push plane production up by 100 units 
a month two or more years ago. 


Early Cooperation by the 


Services 
Army and Navy men, who had to 
fight whatever war was to come, were | 


not so blithe. however. During World 
War I a “Joint Army-Navy Board on 
Aeronautic Cognizance” was esta}. 
lished. This later grew into the pres. 


ent Aeronautical Board which oper. f 


ates under direction and supervision 


of the President, and was organized | 
for the purpose of securing a more B 
complete measure of cooperation and | 


coordination in the development of 
aviation of the Army and Navy. 

The Army and Navy knew the diff. 
culties of supply and coveted the 
values of standardization, interchange. 
ability and simplification. Thus, as 
early as 1937. the old Army Air Corps 
and the Navy’s Bureau of Aeronautics 
were working out these possibilities 
jointly. By 1940 they had agreed 
upon common and binding specifica- 
tions for many items used by both 
Services. The Army was taking the 
Navy’s inspection of Pratt and Whit. 
ney engines, and the Navy accepted 
the Army's inspection of Wright en 
gines. Other projects had been 
worked out and still others were in 
the mill. 

Heading this early coordination ol 





effort in the aircraft specifications and 


standards field were Captain A. M. 
Pride, USN, of the Bureau of Aero 
nautics, and Colonel D. G. Lingle of 
the Army Air Corps (Propucr Ey. 
GINEERING, November, 1940, page 
504). This work continues today 
under the sponsorship of the Working 
Committee of the Aeronautical Board. 

As production grew, it was neces 
sary to coordinate action on many 
new aircraft problems and one of 
these was aircraft material conserva 
tion. Throughout 1941 and 1942 th 
agencies dealing with aircraft supply 
and production and accordingly with 
aircraft material conservation mush 
roomed. The Army and Navy had 
many separate agencies working on 
the matter. OPM, SPAB, and finally 
WPB, which entered the picture early 
in 1942, had at least half a dozen 
agencies or committees dealing with 
aircraft production. The net result 
was duplication of effort, of research 
and testing, of records, and of reports. 

The material problem became mort 
pressing. Material substitutions be 
came the order of the day and new 
methods designed to save materials. 
manpower and facilities became im 
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ative. Directives marched and 
countermarched. Restrictions flowed 
out from half a dozen sources. Bulle- 
tins, suggestions, orders, plans, pro- 
grams, questionnaires, forms, reports 
and schedules poured out of Wash- 
ington and other centers in ever-in- 
creasing weight. Aircraft makers 
appealed for help, pointing out that 
conflicting directives didn’t speed pro- 
duction but actually slowed or halted 
it until the conflict could be resolved. 


Organization Steps Taken 


Early in 1942, Admiral J. H. Tow- 
ers, then Chief of the Bureau of 
Aeronautics, suggested to the Chief 
of the Navy’s Office of Procurement 
and Material, Vice-Admiral S. M. 
Robinson, that steps be taken to set 
up “a single agency of Army, Navy 
and industrial representatives” to co- 
ordinate aircraft conservation activi- 
ties. General F. M. Hopkins, Jr., also 
urged that aircraft conservation ac- 
tivities of the Army, Navy and WPB 
be correlated so that “dissemination 
of important information and test 
data can be efficiently accomplished 
and unwarranted duplication of effort 
avoided." 

As it should to all such situations, 
death came to the muddle with the 
organization of the Operating Com- 
mittee on Aircraft Materials Conser- 
vation late in 1942, representing the 
Army, Navy, and WPB, the latter 
through its Aircraft Production Divi- 
sion. Organization meetings were at- 
tended by men who had been in the 
thick of the fight to bring order out of 
chaos in similar situations involving 
aircraft problems. 

Originally organized under sponsor- 
ship of the Aeronautical Board but 
later assigned to operate under the 
Aireraft Production Board, the com- 
mittee began its functions even before 
a formal statement of its jurisdiction 
and procedure was ratified by the 
three cooperating agencies. As finally 
ratified, the purpose of the Operating 
Committee was outlined as follows: 

"To work with the Resources Con- 
trol Office of the Aircraft Production 
Board in providing such coordination 
of aircraft materials conservation ac- 
tivities of the Army Air Forces, the 
Navy Bureau of Aeronautics, and the 
War Production Board as may be 
found necessary to assure the effec- 
tiveness of these activities and to 
avoid conflict and duplication of 
effort.” 

Membership of the Operating Com- 
mittee, formally established in early 
January, 1943, was broadened to in- 
clude conservation representatives of 


the Working Committee of the Aero- 
nautical Board, the Aircraft Schedul- 
ing Unit, the Army Service Forces 
and the Navy Office of Procurement 
and Material, the latter two holding 
liaison memberships. Shortly after 
the committee was organized, the Air- 
craft Production Board was set up 
within the War Production Board re- 
placing the old Aircraft Production 
Division and the agency’s executive 
office, the Aircraft Resources Control 
Office, was made a committee mem- 
ber to represent the divisions of the 
WPB. While the committee continues 
to work closely with the Aeronauti- 
cal Board and utilize its facilities, it 
now reports to the Aircraft Production 
Board. 

Each cooperating agency signed 
away a portion of its sovereignty to 
get, in return, the improved produc- 
tion possible only under coordinated, 
unanimous action toward the desired 
ends. Loss of sovereignty meant, for 
instance, that a WPB industry divi- 
sion could no longer issue a conser- 
vation directive to an aircraft manu- 
facturer and expect him to comply 





with it. But it meant also that when- 
ever a directive containing the points 
which the division wanted to enforce 
was issued by the new Operating 
Committee, it became the “law of the 
land,” and there was no possibility of 
second-guessing by either of the Serv- 
ices. Increased aircraft production 
resulted. 


Committee Members 


Today the committee operates 
under direction of General Hopkins 
of the Army Air Forces, Commander 
J. E. Sullivan of the Bureau of Aero- 
nautics, and T. P. Wright of the Air- 
craft Resources Control Office. 

Committee representatives of vari- 
ous agencies follow: Army Air 
Forces—Major R. R. Gridley, Chief 
of Conservation Branch, Army Air 
Staff, Washington, D. C., and Major 
L. A. Bernier, Chief of Conservation 
Branch, Material Command, Wright 
Field, Dayton, Ohio; Navy Bureau of 
Aeronautics—Lieutenant Commander 
R. C. Hall, Chief of the Conservation 


Section, and N. E. Promisel, Chief 


OUTLINE OF A CONSERVATION ACTIVITY 
OF THE OPERATING COMMITTEE 
ON AIRCRAFT MATERIALS CONSERVATION 
IN COOPERATION WITH THE AIRCRAFT INDUSTRY 
Procram: To replace manufacturing processes resulting in excessive 
waste of materials, manpower and facilities with more efficient and 


economical methods. 


By Encouracine Use or: CASTINGS, permanent mold, die, centrifugal 
and sand; Srampines, blanking, drawing and press forming; Heapinc 
and Urserrinc; Hor Pressinc; Pae-Formen Matenrats, tubes, extru- 


sions, and rolled sections: WELDED ASSEMBLIES; and other high pro- 


duction and high economy methods. 


RELATED QUESTIONS: 


L Can a standard part or material be used instead of a special? 
2. Can savings be effected through redesign? 


3. Can two or av p more econoriically be made im one x 


piece? 





Can one part more economically be made i in two or more M 


pieces? 


Can speeds or feeds bo iniromed? - 
Can automatic or multiple aiio procents be used? ` 
Can forging dies be redesigned to reduce slug weight? 


Can clean-up tolerances be reduced? 








Can more economical protective coating methode be utilized? 





The above outlines the program now being developed by the Army, Navy, War Pro- 


duction Board and aircraft industry. 


Other committee programs include material 


substitutions, testing programs, reclamation, standardization and simplification. 
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Metallurgist, Bureau of Aeronautics, 
Washington, D. C.; War Production 
Board—C. E. Stryker, Chief of Con- 
servation and Standards Division, Air- 
craft Resources Control Office; Air- 
craft Scheduling Unit — Lieutenant 
Colonel A. E. R. Peterka and Com- 
mander J. M. Weldon; Army Service 
Forces—Lieutenant Colonel Norris 
Kenny as liaison member; Working 
Committee of the Aeronautical Board 
—Lieutenant Commander A. M. 
Blamphin and Major G. R. Gaillard; 
Navy Office of Procurement and Ma- 
terial—Lieutenant O. C. Roehl. 

Lieutenant Roehl serves as the com- 
mittee’s Recorder. The Recorder’s 
office maintains the official files and 
records of the committee and is re- 
sponsible for all actions concerning 
the coordination and publication of 
directives and bulletins. 

Formation of a committee to co- 
ordinate all aircraft materials conser- 
vation work did not guarantee imme- 
diate and complete success of the 
project. The aircraft industry had to 
be informed and its cooperation ob- 
tained. Liaison was made with the 
industry through the National Air- 
craft War Production Council, the 
West Coast Aircraft War Production 
Council, the East Coast Aircraft War 
Production Council and the Central 
Aircraft Council and through the Na- 
tional Aircraft Standards Committee 
and the Society of Automotive Engi- 
neers. 

The Operating Committee was 
given the power to issue directives 
which had to be followed if contracts 
were to be fulfilled. Thus the power 
of the purse proved to be about as 
much police power as the Operating 
Committee needed, for by the fall of 
1942, there was only one customer for 
aircraft built in the United States. 
With that customer—the Army and 
Navy—subscribing to the directives of 
the Operating Committee, the need for 
compliance became almost automatic. 


Bulletins Prove Helpful 


The committee’s dealings with the 
aircraft industry are not confined to 
directives. Numerous bulletins incor- 
porating the results of tests, studies 
and surveys are sent out, none of 
them having more compulsion than 
any other suggestion. In almost every 
case, manufacturers are glad to go 
along with these suggestions because 
they offer means of improving produc- 
tion, and often of cutting costs, and 
because the methods are approved 
after careful testing and inspection by 
the contracting agencies. The bulletins 
often save manufacturers from spend- 
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ing long hours in research to overcome 
production problems. 

Most of the committee's early ac- 
tivity was in the field of substitutions 
for critical materials. A majority of 
the directives and bulletins which 
have been issued to date concern sub- 
stitutions, More recently, however, as 
manpower grew to be more critical 
than materials, the committee's trend 
has been toward manufacturing im- 
provements which will save time, ma- 
chines, manpower, facilities and ma- 
terials, yet boost production. Work on 
substitutions, however, has not been 
discontinued. 


Suggestions Welcomed 


The committee welcomes sugges- 
tions of this nature from all quarters, 
but is exerting a special effort to pro- 
mote them from the aircraft manu- 
facturers and the processing indus- 
tries. When a suggestion is made 
which appears feasible and which 
would, if accepted, yield sufficient 
gains to make its investigation worth- 
while, the committee determines the 
agency which can best develop and 
test the idea. That agency is assigned 
to perform a stipulated job on the 
suggestion and report back. The re- 
port is studied and argued out by 
committee members keeping in mind 
not only the needs of their own agen- 
cies but also the common goal of in- 
creased aircraft production. Possibly 
further tests and studies are ordered. 
Finally the suggestion, if tests have 
shown it worthwhile, is accepted or re- 
jected, and the suggestion is formal- 
ized by issuance of a bulletin or a 
directive. The mechanics of the com- 
mittee’s operations are as simple as 
that—but the research and develop- 
ment are another matter. 

Sometimes the testing or develop- 
ment job which must be done before 
a suggestion can be adopted is too 
great for one agency. When the Na- 
tional Emergency steels were being 
considered for aircraft work, for in- 
stance, no one company was in a 
position to do the whole testing job 
as quickly as it needed to be done. 
So the job was parceled out among 
various companies and the Services. 

When a project is adopted for con- 
sideration, it is assigned to one of the 
member agencies for development. 
That agency performs the required 
investigation by itself or enlists the 
aid of an outside agency, possibly a 
manufacturer, or WPB’s Office of 
Production Research and Develop- 
ment, the National Research Council, 
the Society of Automotive Engineers 
and other like organizations. The 


Pressed Steel Institute, for example 
is experimenting on a number of ap. 
plications of stampings for forgings 
Whoever does the work, responsibility 
rests with one of the member agencies 
until the project has been reported 
back to the committee and finally ac. 
cepted or rejected. 

Sometimes a new substitution or , 
new manufacturing method is brought 


to the committee with developmen | 


work already done. Or perhaps it is 
a simple change which requires little 
work. In such cases, the committee, 
having assured itself of the value of 
the suggestion, helps obtain clearance 
for it in considerably less time than 
is normally consumed by a manufae. 
turer chasing through the halls of the 
Navy, Munitions and Pentagon Build. 
ings in Washington. 

The committee is making every ef. 
fort to inject the viewpoint of pro. 
duction engineers and material supply 
experts into the design and redesign 
of aircraft parts, the object being to 
insure items which are not only tech. 
nologically correct but which are bes 
adapted to mass production and which 
fit best into the current material 
picture. 
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Directives issued thus far cov B 


widely-varied subjects. The latest re 
stricts the use of certain types o 
corrosion-resisting steel to parts o 
the exhaust system which come in con 
tact with exhaust gases and which 
are exposed to high temperatures; to 
supercharger systems; to vital engine 
or engine accessory parts which are 
exposed to temperatures over 800 deg 
F., during fabrication or service and 
which are subject during service to 
severely corrosive conditions apt to 
induce fatigue failure; to hinges and 
hinge pins and to welding rod and 
electrodes used in welding the above 
material. The directive was issued 
because the supply of anti-corrosion 
alloying elements is not increasing al 
the same pace as demands for cor 
rosion-resistant steel. 


Appeals Can Be Made 


Manufacturers who feel that the 
directive’s limitations will adversely 
affect performance or reliability car 
appeal to the contracting agency, A‘ 
materials become more available the 
committee relaxes the restrictions. 
Other directives: 

Authorize use of reclaimed zinc 
chromate primer; require use of cer 
tain NE steels for aircraft bolts, nuts 
and studs; require periodic reports 00 
industry conservation measures; sub 
stitute reclaimed and synthetic for 
crude rubber for aircraft storage bat 
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1 Bulletins and directives issued by the Operating Committee on Aircraft Materials Conservation are sent out in the form shown 
above. The three forms on top are bulletins prepared by the Committee to call the aircraft industry's attention to general conser- 
vation problems and questions that require industry-wide support and action. The lower forms are directives which become the 
"law of the land" and warrant strict compliance by the aircraft industry. These forms culminate intensive study and research. 





tery menoblocs; require the melting 
of high-grade zinc forming and stamp- 
ing dies; restrict aircraft plywood and 
veneer to one Army-Navy Aeronauti- 
cal specification; establish standards 
for application cf aluminum alloy 
products which allow increased pro- 
duction of extrusions and other 
shapes; require substitution of zinc 
for cadmium plating in certain non- 
critical applications; require certain 
conservation measures in the use of 
beryllium copper; require the use of 
NE steels wherever possible; require 
certain standardization of swaged 
cable terminals to increase production 
of these items, and require certain 
conservation measures and stipulate 
substitutes of methyl methacrylate. 
Bulletins issued thus far deal with 
the use of alloy steels in aircraft, 
availability of phenolic resins for use 
in aircraft components, availability of 
magnesium, conservation through 
manufacturing processes, conservation 


of cadmium, conservation in the use 
of pressure-sensitive tape and similar 
material problems. 


New Materials Promoted 


Through these directives and bul- 
letins the committee promotes and 
approves the new materials, such as 
NE steels; it aids in rubber conserva- 
tion and in the conversion from crude 
to the new synthetics; it helps solve 
problems arising from shortage of 
manufacturing facilities; by requiring 
use of certain standard materials; it 
promotes most efficient use of avail- 
able materials and facilities; it directs 
that less critical materials be substi- 
tuted for critical items; it aids pro- 
grams to reclaim used and obsolete 
materials; it steps up production and 
conserves materials by promoting im- 
proved manufacturing methods; and 
it furnishes reliable information on 
material availability. 
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All the committee’s work represents 
cooperative effort on the part of all 
the divisions of the Army Air Forces, 
the Bureau of Aeronautics and the 
WPB. For example, the AAF Mate- 
rials Laboratory at Wright Field, the 
Engineering Division of the Bureau 
of Aeronautics and the WPB Steel 
Division may work jointly on a project 
which is released to the aircraft in- 
dustry as a joint statement by the 
Operating Committee. Other projects 
may be developed by the Inspection 
divisions, the Power Plant sections— 
in fact, every branch of the Army Air 
Forces, Navy Bureau of Aeronautics, 
and War Production Board may work 
with the committee on common prob- 
lems. The committee acts as the co- 
ordinating and distributing agency for 
all Government agencies and with the 
field offices of the Services following 
through with the individual aircraft 
contractors a truly united front is pre- 
sented on all conservation questions. 
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A. E. BAILEY, JR. 


Electronic Control Section, Industrial Control Division 


General Electric Company 


Specific applications of electronic con- 


trol devices on industrial machinery are 


presented. Designers are advised of 


necessary precautions that should be 


observed when applying electron tubes 


and circuits to industrial operations. 


LECTRONIC controls have con- 
tributed immeasurably to im- 
proving the quality of products 

and reducing costs, allowing higher 
operating speeds, and permitting am- 
plification of small amounts of elec- 
trical or mechanical quantities. 

Some industrial applications of elec- 
tronic control to machines follow: 
Thyratron resistance welding control; 
automatic photoelectric web-register 
control—cut-off, perforating, or multi- 
color printing; automatic photoelec- 
tric side-register control—slotting, per- 
forating and edge-alignment; auto- 
matic electronic timing of thermoplas- 
tic molding machines; photoelectric 
protection against damage to punch 
press dies when punched piece fails to 
leave ram; variable-speed control of 
motors. 

Another important application is 
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automatic photoelectric registering 
and detection in machines designed 
for special operations including the 
following: Register of toothpaste tube 
on filling machine for location of 
crimp; detecting absence of milk bot- 
tle caps on bottling machine; automa- 
tic operation of sheet-catcher tables in 
rolling mills; automatic weighing 
processes; control of pre-selective con- 
veyor-dispatching systems; automatic 
stopping of conveyor when jams oc- 
cur; paper-break detector on print- 
ing presses. 

Accurate control is essential for 
making uniform welds by the resist- 
ance-welding process. Welding ma- 
chines have a throat through which 
material to be welded must pass. Since 
the throat becomes a part of the sec- 
ondary circuit of the welding trans- 
former, the circuit is highly reactive. 
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Pre-selected boxes on main line can be directed to the 
spur line of this conveyor by a photoelectric dispatcher. 


The value of current flowing in the 
secondary circuit immediately after 
the primary circuit is closed depend: 
largely on the instantaneous value of 
voltage at the time of the circuit clos 
ing. If the circuit is closed at a point 
on the line voltage wave correspond- 
ing to zero current, the current during 
the first half cycle will be about the 
same as that of succeeding cycles. To 
repeat this operation for each weld re 
quires a control system definitely re 
lated to and actuated by the pulsating 
voltage of the a.c. system. 

If, however, the circuit is not closed 
at a point on the voltage wave cor 
responding to zero current, nor sym 
chronized with the pulsating voltage 
of the power supply, the secondary 
current during the first half cycle 
reaches a higher peak value. Values of 
current diminish gradually for suc 




















ceeding cycles. As the heat in the weld 
js proportional to current squared, a 
weld made under these conditions will 
receive a vastly different amount of 
( heat for each difference in the starting 
Í rime of the first half cycle of the weld. 
Obviously under such conditions, ac- 
curate control of the welding current 
js impossible and results in non-uni- 
form welds. 

Other functions of the welding ma- 
chine can be controlled electronically. 
For example. sequence timers are 
available to control the length-of-time 
interval between application of pres- 
sure to the work and application of 
power (squeeze period). 

If the weld is of the type which 
consists of a series of pulses of weld- 
ing current, with intervening cooling 
periods between welds, the squeeze 
period timer will at the expiration of 
its timing cycle energize a weld pe- 
riod timer. This timer will then de- 
termine the over-all time for the se- 
ries of pulsation welding. At the ex- 
piration of this period, a third timer 
is initiated to hold the electrodes 
closed long enough to allow the weld 
to congeal under pressure. If the weld- 
ing cycle is to be repeated automatic- 














Photoelectric paper side-register control equipment on winder 
and slitter. Side-register control is also necessary to obtain 
accurate alignment when web material is to be perforated. 


ally, the hold period timer will initiate 
an “off” period timer which will time 
the interval during which the pressure 
mechanism is not energized before re- 
peating the welding cycle. 


Printing Applications 


The package and bag-making indus- 
try now prefers use of a unit printed 
design on the wrapper or container 
rather than the so-called over-all de- 
sign. As permissible printing speeds 
are greater than those in the bag-mak- 
ing or packaging operations, it is more 
economical to print on a continuous 
web of paper. Therefore, one printing 
machine can serve several bag-making 
machines. Where the printed roll is 
used in a bag or package processing 
machine, there arises the problem of 
keeping the printed design in register 
with the cutter. 

Draw roll 


slippage, stretch, or 


shrinkage of a web of material under 
varying moisture conditions and ten- 
sions can cause errors of 0.1 of 1 per- 
cent. As these errors are cumulative 
the location of the cut will creep ap- 
proximately 14 in. for each 10 units 
passed 


through the machine, with 
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(A) TREE 


Spof arrives . 
after cut 


5 ^ Phototube-* 


each unit measuring one foot in length. 

It is necessary in order to correct 
for this condition that a packaging or 
bag-tubing machine equipped for 
handling a printed web have some pro 
vision for varying the angular position 
between the draw roll and the rotat- 
ing knife which cuts the paper. Simi- 
lar problems arise on printing press 
webs where it is necessary to print an 
overlay color in register with a pre- 
printed color, or the objective might 
be to control the location of perfora- 
tions between printed forms, such as 
on postage stamps. The problem is 
essentially the same, and while the de- 
sign of the correcting apparatus may 
differ and requirements and speeds 
vary greatly, the fundamentals are 
alike. 

In a bag-making or packaging ma- 
chine, the introduction of a differen- 
tial gear between the gear-train driv- 
ing the cutter and the draw rolls 
makes possible a correction by ad- 
vancing or retarding the control ele- 
ments of the differential. This is 
known as space correction. To avoid 
space correction at frequent intervals 
and to maintain a cioser relationship 
between the cutter and draw rolls, a 
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Conditions in the operation of a register control which cause 
(A) no control, (B) speed-up of the web and drive, and (C) 
slowing down of web and drive. 
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permanent correction in the speed re- 
lationship between these rolls can be 
made from the same impulse. 

Photoelectric equipment 
has been used for permanent correc- 
tion. Many of these devices are in suc- 
cessful operation at present. Usually, 
a small register mark on the web and 
the main design are printed simul- 
taneously. The register mark is 
printed generally near the edge of the 
web so it will be the only printing 
passed beneath the phototube’s scan- 
ning point. The mark is usually con- 
cealed in the fold of the finished 
product. 

Passage of the register mark be- 
neath the phototube initiates an elec- 
trical impulse which can be amplified 
and used to determine the exact in- 
stant of the mark’s passage. 

A two-circuit timing or selector 
switch is driven from the cutter roll. 
If the impulse from the phototube ar- 
rives at the switch at the same instant 
that both circuits are open, no action 
results. However. if the mark arrives 
before or after its proper time, the im- 
pulse is impressed upon the grid cir- 
cuit of one of the two thyratron tubes. 
When it is impossible to provide a 
clear track for the register marks the 
switch renders the circuit temporarily 
inoperative while printing passes the 
phototube between register marks. 

The amplified phototube signal volt- 
ages impressed on the grids of thyra- 
trons cause them to permit the flow of 
current between their anode and cath- 
ode. Magnitude of these currents 
makes possible direct operation of 
magnetic relays. The relays, in turn. 
through their circuits control motors 


control 


or solenoids for advancing or retard- 
ing the cut-off position and for making 
the proper speed adjustment. 


Electronic Timer 


Many processes require some means 
of operating a specific device. such as 
a valve, motor or heater. for a definite 
period of time. When the required tim- 
ing period is relatively short and re- 
peated frequently. the wear of mech- 
anical parts becomes a serious prob- 
lem. 

Elimination of moving parts is made 
possible by a device combining an 
electron tube, capacitors, resistors, a 
small magnetic relay. and a trans. 
former. The device, commonly known 
as a vacuum tube time-delay relay. has 
only one moving part. which is the 
armature of the electro-magnetic relay 
actuated by the electron tube. The 
length of the time delay can be ad- 
justed by a potentiometer. 

Either singly or in combination, 
these timers will regulate many of the 
functions of processing machines. 
One application is a combination of 
three timers, mounted on an automatic 
injection molding machine for thermo- 
plastics. The timers sequentially time 
the filling, heating and curing opera- 
tions through which the molded parts 
must pass. 


Registration of Phototubes 


Typical of the many automatic op- 
erations on machines which are con- 
trolled electronically is the machine 
for filling and crimping toothpaste 
tubes. As four toothpaste tubes must 





Injection molding machine for thermoplastics. Arrow points to 
a panel which contains three electron tube time-delay relays. 
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be filled and crimped simultaneously 
four photoelectric relays are used 
Phototubes for the relays are locate 
behind a screen at a point where the 
toothpaste tubes are rotated for filling 
and crimping. 

Each toothpaste tube has a printed 
mark in register with the main printed 
design. As the mark has a different re. 
flecting power than the bright tube, i 
causes the phototube to function when 
the mark passes before it. The tube js 
then stopped instantly and held in this 
position until it has been crimped, the 
crimp concealing the mark. 


Speed Control of D. C. Motor; 


The thyratron, a grid-controlled gas. 
filled rectifying tube is ideally suited 
for accurate and stepless speed con. 
trol of d.c. motors operating from an 
a.c. supply. A small amount of elec. 
trical energy can control the speed of 
a motor capable of delivering several 
horsepower. The speed control station 
is merely a small potentiometer 
mounted in the same conventional 
pushbutton station that mounts the 
“start, stop, jog and reverse” buttons, 

Applications include grinders, mill. 
ing machines, tool room lathes, thread 
millers, testing machines, and many 
other standard or special equipment. 
Motors can be preset for operation 
speed. Close regulation of the arma 
ture voltage is provided and compen. 
sation for IR drop is automatic. 


Design Precautions 


For best operation, machines em 
ploying electronic devices should be 
designed with the following precav 
tions in mind: Good ventilation; ar 
range tubes and control equipment for 
easy servicing and adjustment; pro 
tect panels and tubes from vibration; 
specify minimum length of leads and 


adequate grounds, and designate thal 


flexible leads to panel are to be in 
sulated against machine shock and 
vibration; keep installation free from 
dirt and moisture; place tubes so they 
will not contact metallic objects or be 
subject to drops or spray of liquids; 
avoid excessive extraneous light on 
phototube directly or by reflection; re 
frain from locating electronic panel: 
or tubes in regions of high ambient 
temperature, which shortens the life 
of tubes and parts. 

Design engineers are fully cognizant 
of potential applications of electronics 
in the industrial fields of tomorrow. 
Electron tubes and circuits represent 
an important factor in the design and 
production of better and more efficient 
products. 
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WARTIME DESIGNS 


Formed and Composite Parts 
Simplify Binocular Mount 


Ricglb MECHANISMS consisting of formed sheet steel and 
parts built-up by welding or brazing are being designed 
with as close dimensional tolerances and rigidity as are 
possible by any other method of fabrication. Lewyt 
Corporation, Brooklyn, N. Y., cites the following ad- 
vantages of the fabricating technique: Cuts cost in 
half; reduces production time; simplifies machining 
operations; conserves materials; affords equivalent 
service qualities. These advantages were realized in 
the redesign for the Sperry Gyroscope Company of the 
binocular mount on the unit employed in automatically 
aiming the Army’s 60-in. searchlight. Although for- 
merly constructed of aluminum castings, mount weight 
alone was reduced from about 32 to 24 pounds. 











Binocular bracket 


` Upper long link 


-Lower short link 


Gear case 
Gear case 


Tube 


Tube bracket 


REDESIGN 
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Sighting device 


WO Upper short link 


—— Lower 


Hand adjusters 
and counterweight 


Design is adaptable to either small or large scale 
production. Simplification in design allowed use of 
simple jigs and fixtures with which semi-skilled work- 
ers can produce the extremely close dimensional toler- 
ances required on many of the parts. Hand fitting was 
reduced to a minimum and considerable machining 
was eliminated. Material flaws and workmen’s errors 
can cause only minor losses. 

Three weeks were required to redesign and deliver a 
handmade sample control unit, of which the binocular 
mount with its nearly 75 parts is a member. Major 
dimensions are unchanged. Many parts and assemblies 
are interchangeable with those on the replaced unit. 

(continued on next page) 
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WARTIME DESIGNS 
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Binocular tube bracket shows design possibilities of 
built-up member as compared with a cast part. The cast 
aluminum tube bracket required extensive machining op- 
erations including boring, drilling, tapping, lathe work and 
end milling. The new design consists of five simple prefabri- 
cated units combined by welding. Wall thickness is about 
one-third that of the cast aluminum bracket but the same 
rigidity is preserved. Finished cost is less than half that for 
the cast bracket. Close dimensional tolerances are pro- 
duced at least as readily as on the casting. Even as simple 
and small a part as the guide key for holding the height- 
adjusting tube aligned in the tube bracket was simplified 
by changing it from screw machine to swaged part. 
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Binocular Mount (continued) 
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Height adjustment is made with a tube sliding inside 
the tube bracket. This was formerly machined accurately to 
assure proper fit of mating parts. Much hand fitting was 
required in addition to boring, end and horizontal milling. 
Simplification was achieved by cutting a piece of seamless 
drawn steel tubing to size on a turret lathe, undercutting one 
end, drilling and tapping on the other end, and centerless 
grinding to the required tolerance on the diameter. Pointer 
plate and pointer, formerly separate parts, one of which 
was a casting, are now made a part of the tube. Production 
cost was cut to one-eighth of that for the aluminum parts. 
which are not shown. New design is considerably simplified. 
Hand fitting and many machining operations are avoided. 
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FORMER DESIGN 


New gear case required more work on design than any 
other part of the binocular mount. Although the number of 
component parts was stepped up from 2 to 12, the result- 
‘ng simplicity in production reduced the finished cost to 
almost a third of that for the cast aluminum case. Gear case 
and cover proper are formed on power press brakes. As- 
sembly of members and bracket attachments is accom- 
plished by spot welding and brazing with the aid of jigs 
and fixtures to hold close dimensional tolerances. 

Formerly the whole casting had to be handled for milling 
machine operations. The new gear case is at least as rigid 
and resistant to shock as the original casting. 

A feature of the design is the bushing for the vertical 
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Delicate machining 
/ operation required 
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( ence omn bore, ard 
alignment for beor- 
ings within 0.001 P" 


drive-shaft bearing. Formerly an integral part of the cast 
aluminum case, the bushing required extremely careful 
machining to meet tolerances on the diameter and in align- 
ment with another bearing pressed into the cast gear case. 
This difficulty was avoided in the redesign by aligning an 
accurately-sized stamped bushing with a jig during spot 
welding. These bushings are made at the rate of 142 min. 
per piece by a semi-skilled worker. 

The bearing retainer in the top of the gear case was 
changed from a screw machine part to punch press part 
and produced at a tenth the former labor cost. This change 
is typical of several made on the binocular mount. 


(continued on next page) 
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REDESIGN 


Short upper link of the panto- 
graph mount now consists of four 
parts welded into a unit. The U- 
shaped yoke proved simple to form 
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spot weld ~-~ 
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Gray cast iron 
handles serve as 
counterweights 











REDESIGN 


Short lower link was formerly an 
intricately-shaped aluminum casting 
requiring much machining. An equiv- 
alent part is produced by substitut- 
ing cold-rolled strip steel and welding 
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shown in the illustration above. 
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three members together in a fixture. 

A tie bar of accurate length between 
bearing centers serves as the long up- 
per link. The link is made of 1 by ¥- 
in. bar stock bent to shape after drill- 
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ing holes for bushings at each end s | 
that the distance between centers cal | 
be held by a jig to within 0.005 im. | 
Flat surfaces of these bushings af í 
held in line within #:-in. 
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Additional Design Features of Mosquito Bomber 
























THE MAIN CONSTRUCTIONAL DETAILS of the de Havilland 
Mosquito were described and illustrated on pages 
683-688 in the November issue of Propuct ENGINEER- 
inc. The drawings and descriptions on this and the fol- 


lowing pages supplement that article with data on tail- 
plane and fin attachment, weatherproofing, repair, 
structural weights and types of wood used. Balsa wood. 
as core material in the fuselage is discussed. 


Rear fin Bulkhead main 
: af fachrnent ply 4 thick front 
and rear. 


Front fin 
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elevator-dotted, 





Tailwhee/ 
Shock leg 
shell 
Cut-out for : < Spruce ; 
tail wheel i ; 
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| (retracting) joint here- Section 
f REAR FUSELAGE AND ATTACHMENTS FOR VIEW LOOKING FORWARD A-A 
H TAILPLANE, FIN AND TAILWHEEL ON BULKHEAD NO. 7 
! Tail Plane and Fin Attachment. 7 Propuct ENcINEERING, Nov. 1943, areas. Bulkhead No. 7 with its bearing 
| Some designers hesitate to use the page 687) and the tail plane load and blocks and internal members for 
monocoque-type fuselage because of part of the fin load is fed directly to spreading the loads is shown at right. 
complications which can arise in tail- this bulkhead by means of tubular At left is shown the details of connec- 
plane and fin attachment. In the Mos- members and metal fittings. The bulk- tion at bulkheads Nos. 6 and 7. Bulk- 
quito design, the shell is cut off head then spreads these concentrated head No. 6 takes front load from the 
abruptly at Bulkhead No. 7, (see Fig. loads into the shell through glue shear fin as shown on drawing at left. 
_ lnter-stringer blocks, 


SS 


x - 
` Stringers <° 


'Chamfer on block to connect 
compartments and permit 
drainage 


CHORDWISE SECTION THROUGH TOP SKIN- WING 





d so Weatherproofing. When an air cause of the lack of hangars and the drain and ventilation holes at the 
As plane is constructed in wood, weather- practice of “dispersing” aircraft on lowest corner of closed spaces. For 
a proofing and protective treatments are the ground to reduce losses from spars, ribs and bulkheads a ¥% in. dia. 





of utmost importance. For operational 
aircraft this problem is increased be- 


enemy action. The first working rule 
is to provide an ample number of 
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hole through the ply is sufficient when 
the hole does not lead to the outside 
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air. Where two compartments are 
separated by a solid non-structural 
block, the compartments should be 
placed in communication by running 
a chamfer on one corner of the block 
or by drilling a !4 in. or 3$ in. hole 
through the block. This is done in the 
wing top skin as shown in the illus- 
tration on the previous page. 

When large areas of plywood are 
glued down, “escape holes” must be 
provided to prevent the wet glue from 
becoming trapped and soaking the 
members. In addition, these holes 
prevent the formation of air bubbles 
and excessively thick glue lines. These 
escape holes can be about ss in. dia. 
and spaced 4 to 6 in. apart, depend- 
ing on the shape and size of the panel 
being glued. 

If drain and ventilation holes com- 
municate with the outside air, holes 
should be larger and the hole edges 
themselves must be protected from 
moisture. An ordinary sailmaker's 
grommet is used for draining wing, 


Repairs. The Mosquito structure is 
repaired with comparative ease since 
only standard woodworking tools are 
required and the skill of a journey- 
man carpenter is adequate. Since wood 
has no definite yield point, the struc- 
ture is seldom permanently “bent” or 
set, and fractures are clean and easy 
to find. For this reason it is seldom 
necessary to re-jig a component. By 
suitably supporting or jacking the 
structure, new pieces of timber and 
plywood can be spliced in position, 
thus renewing the component in its 
original form. 

The standard splice or scarf joint 
is the basis of all Mosquito repairs. A 
typical splice is shown above. It is the 


768 





tail and flap compartments. The hole 
through the ply can be %4 to % in. 
dia. and the grommet dipped in chro- 
mate before pressing home. This gives 
an efficient, flush drainage point. 
Great care must be taken with ex- 
posed end grain. If any balsa wood 
end grain is exposed, it should be 
coated with a bitumastic compound. 
A phenolic base “sealer” is best for 
birch and spruce end grain. Several 
coats should be applied until a hard, 
continuous, impervious surface is ob- 
tained. This will prevent moisture ab- 
sorption and consequent deterioration. 
For the Mosquito, the best method 
yet found for protecting large plywood 
areas is simply to “encase” the com- 
ponent in fabric laid in red pigmented 
dope. This red-doped fabric is carried 
completely around the edges of all 
holes and cutouts, even where sealers 
have been previously applied. A cellu- 
lose filler is then sprayed over the 
whole fabric surface, which is quite 
rough when dry. If examined under a 


-. Surface to be continuous 


Mosquito Bomber (Continued) 









lens, the surface will be seen to have 
small fibers standing up, ready to act 
as “wicks” to pull moisture in toward 
the wood surface. To remove these 
standing fibers and at the same time 
give a smooth aerodynamic surface. 
the doped and filled fabric is wet. 
sanded. Two or three coats of silver 
dope are sprayed on and further 
sanded, if necessary, before applying 
the camouflage scheme. 

Where metal fittings are bolted up 
to wood, plywood or Bakelite, a lib. 
eral coating of marine glue is first ap. 
plied to the fitting. This marine glue 
prevents moisture from being drawn 
between the surfaces, and increases 
the friction between the surfaces. 
While this friction is never figured in 
the joint stressing, it is a factor of 
safety in reducing the bolt bearing 
stresses in the timber. 

For metal to metal contact and for 
metal work generally, protective treat- 
ments currently used in all-metal con- 
struction are employed. 





Ply 
use unes 


ond flush at these ports 


TYPICAL PLYWOOD SPLICE JOINT 


standard de Havilland practice to use 
15:1 splice slopes. All splices must 
have a solid backing, especially over 
the forward third, where the splice is 
coming to a feather edge. All repairs 
must be thought out with this backing 
in mind since damage to plywood usu- 
ally occurs over a hollow compartment 
or where balsa core is present. The 
new piece with its scarfed edge, 
should be well glued and  wood- 
screwed through the existing struc- 
ture and into the solid backing mate- 
rial Also shown, at right, is such a 
repair to a spar shear web. Spruce sup- 
port members should be inserted be- 
fore the splice is cut on the existing 
ply. This gives solid backing to the 
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tools and insures a straight flat scari. 
Damaged wood should always be re 
placed with wood of the same species 
grain, thickness and quality. If an ex 
ternal patch must be used, a liberal 
chamfer is necessary around the edges. 
Efforts to make the repaired region 
“stronger than before” should be 
avoided because stress-discontinuity 
can be dangerous. Damage to tension 
members offers the most difficulty anó 
only a trained man should be allowed 
to outline the method of repair. The 
repair should be proof against the i 
gress of moisture. Drain holes should 
be provided if the repair results in new 
compartments in the structure as di 
cussed above for weatherproofing. 
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SPAR SHEAR WEB FOR REPAIR FUSELAGE SHELL REPAIR 


THE FOLLOWING TABLE summarizes the structure weights THE FOLLOWING IS A TABLE of the various woods employed 
of the components making up the “basic structure.” No in the Mosquito, together with the parts for which the 
equipment or services are included, but metal joint fit- woods are generally used: 

tings are considered part of the structure. The undercar- 

riage, while not wood, has been included for comparison 

purposes. The empennage includes elevators, rudder, tail- Wood 
cone fittings. 


Sitka Spruce......| Flanges; Booms (caps); Stringers; Rein- 

Weight Percent Percent All forcings; Blocks 
Component Ib. Structure Up Weight 
Compression Stringers — Booms — Blocks 
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FUSELAGE SKIN STRESSES are comparatively low 
because of the depth available. A single thick- 
ness of ply wood results in a thin skin. Such 
skins are *wavy" and have a low buckling stress. 
Longitudinal stringers are not a satisfactory solu- 


tion. In the Mosquito design, the problem was: 


solved by dividing the ply thickness requirement 
in two and separating these two skins by a dis- 
tance great enough to give a reasonable radius 
of gyration. Of course, to combat buckling suc- 
cessfully it is necessary to shear-connect these 
two "extreme ply fibers" through some medium. 
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Here balsa was selected as the continuous sup- 
porting medium for the ply skins. It is not a 
primary load carrying material so that the balsa 
boards (about 1% in. thick) need not be spliced 
or glued together, and the location of the balsa 
joints is unimportant. The main requirements are 
that it be light (8 to 10 lb. per cu. ft.) and 
glue easily to the ply skins. Excess glue must 
not be picked up and held in the balsa cells. 
Other core materials have been suggested and 
tried, but so far, only balsa meets successfully all 
the requirements of lightness and ease of gluing. 
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ANOTHER SECRET WEAPON: 


The Army has come up with an- 
other design triumph which is paying 
off on the battlefield—a rifled 4.2-in. 
mortar the range and accuracy of 
which are well above those of the 81- 
mm. and 60-mm. smooth-bore mortars. 

The credit this time goes not to the 
Ordnance Department but to engi- 
neers of the Chemical Warfare Serv- 
ice who developed the rotating band 
which allows the 4.2 tube to be rifled. 
Earlier U. S. mortars, muzzle-loaders 
all, were smooth-bore to allow a pro- 
jectile to be dropped down the sloping 
tube. The trick rotating band on the 
4.2 projectile allows the same type of 
loading, but the band expands just 
enough on impact with the closed 
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breech to bite into the lands and get 
the benefit of longer range and in- 
creased accuracy which a rifled bore 
affords a projectile. 


Rapid Rate of Fire 


The Army isn't saying much, of 
course, about its new weapon, except 
that it has been proved in action. The 
projectile, larger than a 105-mm. shell, 


has about the same effect as a 155-mm. 
shell. Any good gun crew, the Army 
says, can spot 9 of 10 shells in a 25-ft. 
circle, and maintain accuracy at a rate 
of 20 shells a minute. Crack crews can 
double this rate, and get as many as 
1 shells in the air simultaneously. Its 
blast effect is “deadly” up to 75 yd. of 
the explosion point, officers say, and 


Bell Machine Company 
Simple construction characterizes Army’s new 42-in. mortar. 


shell fragments will kill up to 175-200 
yd. In addition to fragmentation shells, 
smoke and white phosphorous pro. 
jectiles can be fired. The 4.2 proved 
itself, among other places, against 
German tanks at Salerno and against 
Jap “bunkers,” hidden, buried jungle 
strong points, in the South Pacific, 
While the 4.2 is the first rifled mor. 
tar used by U. S. troops in modern 
warfare, it is not the first to be used 
anywhere. The Jap “knee” mortar, 
(Propuct ENGINEERING, Feb., 1943, 
p. 65) is rifled, as is another small, 
breech-loading mortar developed by 
the Italians. Both of these weapons, 


however, are of much smaller caliber, 
and disdained by U. S. weapon de 
signers whose whole aim is to hit the 
enemy with as large and powerful a 
projectile as can possibly be used in 


the given situation. 

The 4.2’s mobility is good, equal to 
that of its smaller counterparts as long 
as a full crew is available. The 81-mm. 
mortar employs a three-man crew, one 
lugging the base plate, another the 


tripod and the third the tube. The 42 
takes two men to the base plate, ont 
to the tripod and another to the tube. 

The 4.2 is manufactured by the Bell 
Machine Company, of Oshkosh, Wis. 
which was recently awarded an Army. 
Navy “E” for its record on the new 
weapon. Before the war, Bell madt 
precision machinery, much of it for 
woodworking. 


WARTIME SUBSTITUTIONS: 


One of the most striking wartime 
exhibits in Washington has been 
opened to the public by the War Pre 
duction Board in the Social Security 
Building, gathering under one rool 
outstanding examples of material sub 
stitution and conservation by jus 
about:all of the government's numer. 
ous procurement agencies and many 
of their suppliers. 

At least 2,000 exhibits, ranging from 
web harness for horses to a Canadian 
bomb thrower, and covering mim 
utely such fields as merchant and 
naval shipping, aircraft, ordnance, com 
sumer durable goods, communications 
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equipment, plastics and many others. 
are included in the show, much of the 
credit for which goes to WPB’s Con- 
servation Division and its director, 
Howard Coonley. 

The section devoted to substitutions 
and redesigns in aircraft manufacture 
contains some of the most striking 
examples of conservation. One exhibit 
contrasts a centrifugally-cast landing 
gear pivot with its 18-piece fabricated 
predecessor. The casting stood up un- 
der a load of 480,000 lb., when the 
design load was 209,000 lb. 

Redesign of 434 aluminum-alloy 
riveted assemblies for spot welding 
saved 116.5 man-hours per airplane. 
A new design for a landing gear 
spring—three rubber, air-filled bellows 
mounted horizontally on the main strut 
—saved considerable material, man- 
and machine-hours and provided a 
spring which would support 30,000 
lb. for 6 lb. of weight. Normal auto- 
mobile leaf springs, by contrast ,sup- 
port between 800 and 900 Ib. with 20 


lh. of weight. 
Molding vs. Machining 


A molded plastic vacuum and mani- 
fold filter block replaced a block ma- 
chined out of bar stock. The plastic 
block weighed 0.22 lb., cost 11 cents 
and was fabricated in 15 min. Its pre- 
decessor weighed 1.23 lb., cost 60 cents 
and took 36.6 min. to fabricate. This 
was a development of North American 
Aviation Company. 

One substitution which did a better 
job than its predecessor was a lami- 
nated, fabric-base phenolic sheet for a 
tail turret expended-ammunition hop- 
per. It replaced a welded aluminum 
alloy sheet and actually wore better 
than the metal. The laminated sheet 
weighed 1.25 lb., cost $1.43 and re- 
quired 0.19 hr. fabrication time. The 
metal sheet weighed 1.60 lb., cost 
$2.90 and required 1.10 hr. for fabri- 
cation. 

By replacing critical SAE 4330 
seamless-steel tube with non-critical 
SAE 4330 plate, the American Propel- 
lor Company used 270 Ib. less steel per 
propellor, cut scrap from 40 percent 
to 5 percent, and substituted 20 semi- 


skilled man-hours for 60 skilled man- 
hours. 


Elsewhere in the exhibit are such 
examples as redesigned forgings for 
the Bren light machine gun which 
saved many man- and machine-hours 
9n a vital product; substitution of 
malleable iron or steel for bronze in 
alarm gongs and similar items, saving 
more than 275,000 Ib. of bronze yearly 
in alarm gongs alone. Ship's bells for 
the Navy are made of pressed steel 
rather than bronze, and galvanized 
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ROCKET LEFT BEHIND BY GERMANS 


When the Germans evacuated 
a defense position in Italy they left 
this rocket behind. The Army won't 


say much about it except that it is a 


rocket and that it is fired from the 
frame in which it rests. The frame may 
be of either metal or wood and need 
not be elaborately emplaced for firing. 





Photo by U. S. Army Signal Corps. 
Range of this weapon is not disclosed. 
Obviously, its accuracy is low in re- 


lation to that of a field piece. Such 


weapons are best used as “area” 
weapons, with a number of them 
trained on a particular area without 
much regard to specific targets. 
Weight of the rocket was not given. 





chain replaces manila rope in ship’s 
pilot and escape ladders, saving 2,589,- 


400 lb. of sisal fiber yearly. 
COMMUNICATIONS DESIGN: 


“German radio is five years behind 
our own in design, components and 
construction,” according to a report 
compiled on the North African battle- 
front for the chief signal officer. Nazi 
communications equipment is “obso- 
lete by American standards,” the re- 
port went on, apparently because the 
Germans standardized their equipment 
in the preparatory 1934-38 period and 
have been unable or unwilling to im- 
prove upon it since. Italian radio 
equipment was worse than the German 
matériel, the report added. 


1943 


German radios are strong and me- 
chanically well built, heavier than 
ours and capable of withstanding con- 
siderable punishment. They lack 
water and dust-proofing, which de- 
ficiencies were only poorly made up 
for by the stop-gap use of tapes and 
sealing compounds. “An obvious fault 
was the lack of impregnation of coils 
and transformers to keep out mois- 
ture,” the report, compiled by Capt. 
James P. Lipp, declared. 

German signal prisoners seemed 
not too well trained along technical 
lines but were good operators, Capt. 
Lipp found. Some captured sets were 
sealed to prevent tampering by Ger- 
man operators who might seek to 
make their own repairs. 
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Wartime Design News (continued ) 


FIGHTER RETURNS SAFELY DESPITE SHELL-TORN WING 


It wouldn't be much fun to fly 
home from enemy country in a plane 
damaged as badly as this one, but Lt. 
Justus Foster, of Junction City, Ky., 
did just that, returning safely to an 
English base from a battle over France 


in which enemy fighters virtually 
destroyed his wing with five 20-mm. 
explosive shells. Note the small mar- 
gin by which the tire remained on the 
wheel. The propeller damage must 


have been suffered in nosing over 





L^ 


^ «4 
Photo by U. S. Army Air Form 


while landing. This is another of the § 


miracles of stamina and durabilit 
which U. S.-built planes are demon 
strating almost daily in widespread 
battle areas. This fighter airplane is: 
Republic P-47 “Thunderbolt.” 





CARRIER RESCUES TANKS AND SAVES GASOLINE 





Another unit of the Army’s special 
mobile equipment is this M-25 Tank 
Recovery vehicle, used not only to 
bring disabled tanks out of battle and 
back to repair shops but also to move 
tanks up to the scene of battle wher- 
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ever feasible, allowing them to enter 
the fight with cool motors and full 
fuel tanks. The tractor-trailer arrange- 
ment is 58 ft. long and weighs more 
than 40 tons. The tractor is well 
armored and mounts a .50-cal. ma- 


Photo by U. S. Army Signal Cop 


chine gun for anti-aircraft defense. I 
carries as standard equipment enough 
ammunition, fuel and rations for 15 
crew to enable it to operate away 
from its base for four days. Winch 
drags disabled tanks onto the trailer 
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PRODUCT ENGINEERING EDITORIAL 


Professionals Without a Profession 


NYONE who has the desire to do so can hang out a 
a Les as an industrial designer. There are no 
established professional requirements for industrial de- 
signers, nor are they required to have state licenses 
such as required of professional engineers. There is no 
recognized authoritative association of industrial de- 
signers, nor an official listing of them. Hence, they do 
not have a code of ethics to which they must subscribe. 


A great many factors have contributed to the failure 
of industrial designers to organize into a professional 
body. Perhaps the greatest hindrance to their progress is 
the delusion under which some of them labor that they 
are professional men belonging in the same category as 
the three learned professions—theology, law and medi- 
cine. They naturally belong, in fact, to the industrial 
g, research, management 
consultants and similar professions. They do not render 


professions such as engineerin 


personal services, but rather business services that trans- 
late into dollars, profit or loss. 


Another hindrance to the proper organization of in- 
dustrial designers into a profession can be attributed to 
the failure of most of the recognized and competent 
designers to exert leadership. A few prominent men are 
sincere in their desire to form an effective association. 
But they are discouraged from doing so by industrial de- 
signers who exhibit a derisive attitude toward most of 
the other designers, including even those who have done 
highly creditable work but have refrained from building 
large organizations and palatial offices. 


Several unsuccessful attempts have been made in the 
past to organize industrial designers into a professional 
calling. The present American Designers Institute ap- 
pears to be a sincere attempt on the part of a few earnest 
designers to create the type of organization needed. 


Unfortunately, this organization seems to have put the 
cart before the horse in placing major emphasis on large 
membership rather than the development of a code of 
practice and professional requirements. Furthermore, 
A.D.I. is not receiving support from some of the better 
known industrial designers. 


Small and medium-sized manufacturers in particular 
have much to lose from the failure of industrial de- 
signers to get together. Industrialists seeking the services 
of competent designers have no dependable and estab- 
lished means for finding out who, what and where the 
desired consultants are. Even the basis of compensation 
is not established. Results are too often disappointing. 


Industrial design consultants will eventually be penal. 
ized. Continuation of the present state of affairs will 
drive many of them out of business, regardless of size 
and reputation. Companies are being encouraged. or 
rather impelled, to hire an industrial designer as a 
full-time employee, rather than as a consultant. 


It would be well for industrial designers to forget 
temporarily their self designation as “highbrow pro- 
fessionals" and start operating among themselves on a 
sound businesslike basis. Webster defines the word pro- 
fession as a “Collective body of persons engaged in a 
this definition, 
among industrial designers makes them professionals 


calling.” By absence of collectivism 


without a profession. 


Now is a propitious time for industrial designers to 
form a representative association, establish a code of 
ethics and professional requirements, and seek a legal 
professional status. It is a job for a handful of the 
country’s recognized designers of proven performance. 
To do it they must throw temperamental discord, pet 
peeves and distorted conceit out of the window. 
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NTERPRISING 
throughout the nation are 
thoroughly conscious of two 

basic engineering responsibilities nec- 
essary to post-war progress: Improve- 
ment of accepted peacetime goods and 
development of new products. These 
companies are not relaxing their war- 
time production schedules, but they 


companies 
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| Post-war development projects are being studied in physical testing laboratories of industrial efigineering departments | 
| throughout the nation. A typical portion of the testing equipment used by the Bell Telephone Laboratories, Inc., is shown, | 
| Charts on the wall deal with temperature tensile strengeh tesis, hardness testing, grain sizes, and tensioni and corrosion tests, | 


are protecting their interests by or- 
ganizing now for post-war operation. 

These facts were revealed at a re- 
cent meeting of 16 chief engineers in 
Cleveland, Ohio. The morning session 
was devoted to personnel problems 
and was reviewed on page 704 in the 
November number. 

Making full use of expanded plant 
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| Engineering Organization 
For Post-War Product Development 


Presenting a summary of post-war planning as discussed by 16 chief engineers 
at a recent meeting in Cleveland, Ohio. Problems facing the chief engineer in 
planning the redesign of old products or the development of new items were 


reviewed at length and procedures for their solution were considered. 


facilities as insurance against whole 
sale unemployment when war produc 


tion begins to taper off or halts i 
recognized by company executives 
of prime importance to the nation’s 
welfare. It goes hand in hand with 
successful plant conversion. 
Engineering departments have ui 
alterable responsibilities in the ope! 
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tional plans of companies. One engi- 
neer at the Cleveland meeting 
summarized his firm’s operational plan 
as follows: “The product must have 
soundness, and the company must 
know that the product is acceptable.” 
The soundness phase is the strict re- 
sponsibility of the engineering depart- 
ment. Knowledge of a product’s ac- 
ceptance rests with the engineering 
and sales departments’ field men who 
visit customers and obtain first hand 
information on performance of the 
product and its salability. 

Several chief engineers asserted that 
products are sold today on the basis 
of merit rather than the high pressure 
salesmanship of years past. This is 
undoubtedly an outgrowth of heavy 
competition, but it serves to bring out 
forcefully the contribution of the en- 
gineering department to a new de- 
sign’s success. It accentuates the im- 
portance of a chief engineer having 
necessary authority and a proper posi- 
tion in the corporate structure, 

To insure cooperation among engi- 
neering, executive and sales on new 
developments, one company estab- 
lished an engineering committee made 
up of a director, chief engineer, the 
chief draftsman, the development en- 
gineer and a laboratory engineer. This 
committee meets regularly once a 
week—more often if necessary. 

Management must depend upon the 
engineering department, according to 
one of the men present, but must not 
ally itself so closely that the engineer- 
ing department is influenced to the 
point of thinking along the lines of 
management. In this man’s opinion, 
the fault may lie on both sides. Man- 
agement is helpless if engineering 
cannot develop a product that will 
sell. On the other hand, if money is 
not made available for development 
work it is obvious that the company 
will fall behind competition. 


Finding New Products 


The post-war thinking of these com- 
panies is not confined to the redesign 
of peacetime machinery. Many of 
them are considering going outside 
their former manufacturing field for 
new products. Some have used ad- 
vertising, others call in outside in- 
dustrial designers to suggest new 
products, still others use field research 
as a means of product initiation. 

À representative of one of the 
larger companies reported his firm 
i$ confronted by two post-war prob- 
lems. First of all, it must improve 
the design of the present line of 
tools in order to have a salable prod- 
uct in. the machine tool market. Sec- 


ondly, in order to fill out expanded 
plant capacity, products in entirely 
new fields must be developed. Insofar 
as redesign work is concerned, the 
firm is using the engineering depart- 
ment and the production department 
to establish a criterion for better de- 
signs. Several men of both depart- 
ments are constantly out in the field 
studying machine performance and 
determining what must be corrected 
in the new design. 


Allied Lines 


In developing a new line of prod- 
ucts, one executive engineer pointed 
out that it would be wise to have these 
new lines of products allied to the 
present sales organization set-up. 
otherwise new sales outlets must be 
found. Another point in this connec- 
tion is that a new product in an allied 
line will utilize much of the present 
manufacturing equipment. 

One company which advertised in 
magazines and newspapers for ideas 
on post-war products received some in- 
teresting but also a great many nega- 
tive results, including one or more de- 
signs offering perpetual motion. Many 
of the patented designs submitted were 
not practical, revealing a serious de- 
fect in the nation's patent system. In 
some instances, the claims were drawn 
up poorly and were practically worth- 
less. Surprisingly enough, it turned 
out that even larger companies at 
times apparently take out worthless 
patents which they had thought to be 
of value. 

Five companies reported maintain- 
ing their own patent departments. 
Many of the companies represented 
had investigated the patents held by 
the Alien Property Custodian. Not 
much of appreciable value was dis- 
closed. although one or two were of 
some interest. An amusing incident 
was that one company found a patent 
of its own in the Alien Patent file. 

Most of the engineers present felt 
that some sort of field testing is neces- 
sary before engineering work can be 
done on redesign or on new products. 
One company uses an independent 
opinion research service. This service 
furnishes trained interviewers who go 
out and talk to the company’s sales 
divisions throughout the country for 
opinions on selling policies. 

These field men also interview users 
of equipment to find out what they 
think of product performance in serv- 
ice and what their reactions are to the 
sales methods employed to sell the 
product. This company feels that it 
has been well repaid for this research 
activity because it has received valu- 
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able information for product improve- 
ment. Of equal importance, this sur- 
vey showed where sales methods could 
be changed to advantage. 

This same company supplements 
these basic interpretations of public 
attitude, complaints, criticisms of com- 
pany advertising and similar factors 
by having their own executives go out 
and work in the field. For instance, 
every year all sales executives have to 
sell a definite quota of household 
equipment by house-to-house canvass. 
In this way these men receive first 
hand experience on marketing prob- 
lems. Engineers do not have to do any 
selling but have an equivalent program 
on service duty, going out and working 
on repairs on a house-to-house basis. 
Obviously, this gives them an un- 
equaled opportunity to talk with the 
users of the equipment and to obtain 
first-hand information on good and 
bad points of the product. 

A similar procedure is employed by a 
leading manufacturing company which 
does not use an outside organization. 
Instead the company calls in several 
of its engineers from the field who 
were formerly known as service engi- 
neers. These men are sent out to tour 
the country and talk to users of this 
type of machine tool, not necessarily 
the company’s own product, but any 
competing brands of tool designed for 
the same purpose. The company has 
accumulated a vast amount of data on 
tool performance and can tell just 
why today’s designs are efficient or 
inefficient. These data are particularly 
useful in determining faults in their 
own machines. The field reports also 
serve to give the company a definite 
idea of what types and sizes of such 
machines are most popular, and 
should be improved first. 


Organizing for Product 
Development 


Every company represented at the 
meeting is actively working on post- 
war product development. This does 
not necessarily mean that the develop- 
ments are at the blueprint stage, but 
does mean that steps in organizing the 
engineering department for such ac- 
tivity are being taken. For instance, 
one large tool company has a post-war 
planning committee made up of five 
men. The men forming the committee 
are the assistant sales manager, three 
field engineers and one executive en- 
gineer. In addition they can call on 
anyone in the organization for assist- 
ance. Post-war committee work takes 
priority over any other company activ- 
ity aside from war production. To tie 
in with management, the chairman of 
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this post-war committee meets with the 
Board of Directors once a week. 

Another manufacturer's post-war 
planning is headed by sales depart- 
ment men who work in close coopera- 
tion with the engineering department. 
Engineers attend regular meetings. A 
printing machine company has a com- 
mittee headed by the vice-president in 
charge of sales who acts as chairman. 
The chief engineer sits in on the meet- 
ing. This enables the engineering de- 
partment to keep in close touch with 
the thinking of the sale executives on 
post-war activities. 

Several of the companies repre- 
sented at this meeting were conscious 
of the fact that so many new develop- 
ments are taking place during the war 
years that it is necessary for them to 
catch up with the times. As one man 
expressed it, “Rebuild your thinking 
before you rebuild your product.” To 
implement this, the company is send- 
ing its engineers to a nearby college 
where they take courses in electronics, 
new materials. and other recent de- 
velopments. 

Another leading engineer pointed 
out that his company set-up insofar as 
post-war product development is con- 
cerned follows: “A special committee 
consisting of the president, sales man- 
ager, the executive vice-president in 
charge of production, and chief engi- 
neer analyze possible products and 
decide on those that might be good 
prospects for future development. 
After these products are tentatively 
decided upon. a group of regional 
sales managers are called in and given 
a picture of what is planned. At this 
meeting, only an over-all summary of 
post-war thinking is presented. This 


is done to get the opinion of these men 
who, after all, will have to sell and 


- service the product. When models are 


shown at such meetings they are 
wooden mock-ups. 

According to another engineer, post- 
war planning must proceed on the 
following basis: “How can we sell 
what we make now in competition 
with other companies? How can we 
find other things to make? The first 
question can be solved by field inves- 
tigation among users, the second is a 
rather difficult proposition and must 
be handled by development commit- 
tees and research.” 

In this connection, one company 
sends a form sheet or questionnaire 
to regional sales managers. These men 
have their customers fill out the ques- 
tionnaires. Thus, facts regarding cus- 
tomer desires for post-war lines are 
established. This is most helpful in 
redesigning equipment. 

The discussion at one point turned 
to the question of using engineers 
who are working primarily on war 
equipment for post-war design. One 
company puts over-age men on post- 
war work and supplements their ac- 
tivities with the younger men who are 
on a draft deferred basis but who at 
the moment have nothing to do in con- 
nection with the war effort. Another 
company pointed out that many of its 
engineers perform post-war work at 
slack times but are immediately as- 
signed to a war project upon its 
receipt. 

There seems to be little or no 
trouble in getting small amounts of 
material for laboratory experimenta- 
tion. Insofar as this work is con- 
cerned it has been found that Wash- 


SOME POST-WAR DEVELOPMENT SUGGESTIONS 
AS OUTLINED BY 16 CHTEF ENGINEERS 


Function I—Repesicn oF REGULAR PRODUCTS 


A. Engineering Department Analysis: Machine efficiency; materials; control acces- 


sories; production methods. 


B. Consumer Research: Service qualities of product; improvement suggestions; 
determine preferred sizes of products; evaluate competitive standing. 

C. Engineering Field Research: Determine operating characteristics and quality of 
design; serviceability; possible means of increasing machine efficiency. 


Function I[—DEVELOPMENT OF New PRODUCTS 


A. Engineering Department Studies: Available materials and parts; available plant 


facilities and production machinery. 


B. Outside Consultants: Study market opportunities; suggest new products for a 
particular field or company; outside point of view to stimulate new developments. 

C. Engineering Field Research: Visit plants throughout country; survey possible 
new machine requirements of manufacturers. 

D. Advertising: Encourage independent engineers and outside companies to submit 


new product ideas for development. 
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ington is receptive to the extent of 
allowing materials for research when 
such materials are only a small frac. 
tion of the total used for war. In ad. 
dition, Washington feels such activity 
is for the public good. i 

Specialists in engineering have been 
found to be valuable to one company., 
The chief engineer of this company 
believes that every manufacturing con- 
cern should recognize that specialists 
such as hydraulic and electronic engi. 
neers must be hired in order to get 
the most out of war developments. 
because of the increasing complexity 
of problems facing the design engi. 
neer. One company sends certain en- 
gineers to plants such as General 
Electric, Radio Corporation of Amer. 
ica and others so that they can get 
posted on the latest developments in 
radio, electiostatic heating, motors, 
materials and techniques. In fact, 
every company represented at the 
meeting was doing the same thing and 
they all believed it would be a fie 
idea for every manufacturing concern 
to have liaison engineers traveling 
around collecting information on new 
developments, 


Industrial Designers 


Several of the chief engineers said 
that industrial designers capable oí 
engineering thinking are of consider. 
able help in the development of new 
products. It was the consensus that 
any results achieved by the outside 
industrial designer depend to a great 
extent on his personal attitude ani 
relations with the engineers of the 
company employing him. 

Apparently one successful method 
of retaining the services of an 
industrial designer is to set up a bud- 
get in such a way that the designer 
paid a fixed rate plus a specified 
amount per hour for drafting services. 

One engineer stated that the bes 
thing his company obtained in work 
ing with an outside industrial designer 
was a new viewpoint on product de 
velopment and stimulation to the en 
gineering department. This remark 
was supplemented by another eng: 
neer who pointed out that the in 
dustrial designer will often direct 
thinking into the channels that the 
engineer himself would never think of. 
Used correctly, there is no doubt that 
the consulting industrial designer has 
an important position in product de 
velopment. They are valuable in sug 
gesting new products, in stimulating 
the use of new materials and in get 
ting company heads and engineer: 
conscious of product appearance and 
product marketability. 


" 
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C. J. BREITWIESER, the author, re- 
ceived his Masters’ Degree in Elec- 
trical Engineering at the California 
Institute of Technology in 1933. He 
was engaged in research work for the 
Dr. Lee De Forest Laboratories in 
Los Angeles before joining the Con- 
solidated Vultee Aircraft Corporation 
in June, 1942, as development engi- 
neer for the San Diego, California, 
plant. Mr. Breitwieser has specialized 
in designing electrical equipment for 
aircraft. 


Electrical Aircraft Systems 
Reduce Vulnerability of Planes 


C. J. BREITWIESER 


Staff Engineer—Radio-Electrical 
Consolidated Vultee Aircraft Corporation 


Presenting a thorough comparison of electrical and hydraulic systems from the 
standpoint of aircraft accessory operation. Increased safety aspects of the electrical 
system, trends toward reduced generator and motor weights despite increased horse- 


power, important control factors, and maintenance advantages are emphasized. 


CURRENT question in avia- specific case will invariably precipi- The human element cannot be neg: 

tion circles is: Should an air- tate a sufficient number of facts so lected, however. Specific advantage 

plane accessory system be hy- that an orderly and intelligent engi- and disadvantages of a system are 

draulic or electric? As is so often the neering solution can be obtained. The greatly modified by the abilities of 

case, proponents discuss their subjects correct solution, be it either electrical the enginecrs who design them and 

in profound and learned terms, but or hydraulic, should depend solely the competence of the men who exe 
fail to go beyond vague generalities. upon the requirements of the particu- cute the designs. 

Reduction of the argument to a lar case and not personal prejudice. Aside from the specific function 
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Labyrinth of wires and circuits which are part of the 
radio hook-up. The three command receivers, two 
command transmitters, radio relay panel and radio 
compass receiver are shown in a Liberator bomber. 


which is to be performed, such as pro- 
viding landing lights, operating the 
radio equipment, changing the pro- 
peller pitch, and operating brakes, 
there are certain other general factors 
which influence the selection of the 
accessory system. 

Any system, whether it is hydraulic, 
straight mechanical, pneumatic or 
electrical, must first of all provide 
teliable operation. Aircraft electrical 
equipment has in the last two years 
Increased many fold in reliability. 
Development of high-altitude brushes, 
high-speed bearings, low temperature 
greases, special balanced type and 
Vibration-proof relays have all con- 
tributed to make aircraft electrical 
systems extremely reliable. The elec- 
trical system is now practically un- 
affected by altitude or temperature. 
When the switch is closed, the current 
flows; there is no changing viscosity 
or flow of an electrical current. Re- 
liability has been greatly increased by 
use of current limiters, circuit break- 
ers and fuses. An electrical system 


eliminates troublesome packings, gas- 
kets and check valves. 

War conditions and military re- 
quirements have imposed new design 
factors, many of which were never 
considered under peacetime opera- 
tions. One important consideration in 
the design of aircraft is its vulnerabil- 
ity to gunfire. Before the war, landing 
gear, flaps, engine controls and other 
accessories in many airplanes were 
operated hydraulically. With the ad- 
dition of armament and the militariza- 
tion of aircraft, the hydraulic system 
increased in size and complexity. In 
a proposed design for a large bomber 
it was estimated that it would require 
400 lb. of hydraulic fluid alone to 
operate the various mechanisms. 

In the early days of the war, engi- 
neers realized that the large concen- 
tration of hydraulic lines and selector 
valves in the flight deck, as well as 
connecting lines, hydraulic accumula- 
tors, pumps, actuators and other items 
constituted a definite hazard from gun- 
fire. Aside from the functional failure 
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Systems eliminate interruption 
of a unit when a cable is sev- 
short-circuit 
only momentary 
until the circuit has burned 
clear or cleared itself through 
current limiters. 
used systems are: (A) Ring or 


loop bus system. 
bus radial system. 


causing loss of pressure and fluid, 


($] Generators 


© Load Centers 


causes 
interruption 


Two widely 


(B) Triple 


of an entire system from gunfire. 


there is also a definite fire hazard. 

In many airplanes the hydraulic 
systems were replaced by electrical to 
reduce vulnerability. An electric wire 
or cable is smaller than a hydraulic 
line and can be more easily concealed 
behind structures which afford some 
measure of protection. 

A cable or wire is either severed or 
shorted in a direct hit by gunfire. If 
shorted, it invariably burns itself clear 
in a short time, resulting in an open 
circuit. This is particularly true for 
the 24-volt systems now being used. 
Only apparatus tied to the open cir- 
cuit stops functioning. The rest of the 
system is not affected. More recently, 
parallel feeder and ring distribution 
circuits have been developed. If a 
feeder cable or wire connecting some 
piece of apparatus is hit causing an 
open circuit, parallel branches of the 
circuit continue to supply current. 

Improvement in the science and 
methods of reducing radio noise has 
virtually eliminated all conduit on an 
airplane. With wiring in the open, it 
is relatively easy to repair damaged 
wires even during flight. In modern 
aircraft, identification marks at each 
terminal facilitate identification and 
repair. 

Multiplicity of electrical power 
sources has reduced airplane vulnera- 
bility. It is customary here and abroad 
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intermittent duty motors of various horsepower ratings. 


to have a generator on each engine 
and many of the larger airplanes also 
have a separate gasoline driven auxil- 
iary power plant. 

The various generators and batteries 
are physically separated to reduce 
vulnerability. They are usually tied 
together in one of two ways: (1) 
Ring or loop bus; (2) parallel bus. 
In modern practice, power take-offs 
are made through current limiters; 
consequently. a short-circuit in any 
electrical component, or portion of 
the distributing system, causes the 
respective feeder to clear itself and 
isolate the faulted section. This com- 
bination results in a system capable 
of taking terrific punishment. 


Weight Comparisons 


On a weight basis, the electric sys- 
tems of a few years ago were poor 
competitors of the hydraulic. Weights 
of generators, motors, switches and 
circuit breakers were extremely heavy. 
Electrical designers were bogged down 
in a quagmire of conventionalisms and 
designs predicated by the power in- 
dustry where extremely long life and 
reliability were of major importance 
and weight of no consideration what- 
soever. 

Under the pressure of aircraft re- 
quirements, weights and sizes have 
been reduced to an unprecedented 
low. Elctrical designers unfamiliar 
with aircraft design will throw up 
their hands and shout, “Impossible,” 
when shown specifications on appara- 
tus which is currently being installed 
in aircraft. For example: A 5KW 
aircraft generator weighs but 32 lb.; 
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100 amp. 30 volt generators have been 
built that weigh only 67 lb. The 
physical size has been reduced in pro- 
portion to the weight. Compare this 
with commercial generators whose 
weight is measured in hundreds of 
pounds. 

Electric motors have also been re- 
duced in size and weight. For ex- 
ample: Electric motors of ro hp. rat- 
ing which, complete with a magnetic 
clutch and brake, weigh only 0.90 Ib. ; 
a 4 hp. power unit for intermittent 
operation weighs only 17 lb. complete 
with brake and magnetic clutch. These 
lightweight units found quick appli. 
cation where rotational or angular 
displacement of an electric motor 
could be used to advantage. 

For linear translation and where a 
straight thrust force was required, 
hydraulic jacks with simple construc- 
tion of piston and cylinder are being 
replaced by light, highly efficient 
electric screw jacks. For example: 
The aircraft industry is now using 
screw jacks which weigh only 24 lb. 
with motor and develop a thrust of 
500 lb. at a speed of 10 in. per min.: 
another develops a thrust of 2,000 Ib. 
and weighs only 515 lb. complete with 
motor. 

High efficiency ball-bearing electric 
screw jacks weighing only 162 lb. 
with motor have been developed to 
support a static load of a quarter 
of a million lb. and deliver a thrust of 
83,000 lb. The maximum diameter is 
less than 7 inches. 

As the size of electrical systems has 
increased, the specific weights have 
decreased. When only a few fractional 
horsepower motors were used per air- 
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Higher speeds have enabled designers to reduce weight ratios. 


plane there was not so much emphasis 
placed on the weight ratios but, as the 
systems grew in size, weight became a 
more important factor. An intermittent 
duty motor of 10 hp. weighs but 15 
lb. For fractional horsepower units 
the lb. per hp. ratio seems excessively 
high. The definite minimum weight of 
bearings, shafts, case, mounting brack- 
ets and connectors is responsible. 
Further reduction of this weight, re 
gardless of the power of the motor, 
would be unpractical. 

Generator weights have been great. 
ly reduced with increases in total 
power. Higher speeds have enabled 
designers to push the weight ratios 
to new low levels. Both generator and 
continuous duty motor weights in the 
large size have been brought down te 
around 2 lb. per horsepower. 

In general, the distribution of elec 
trical energy can be accomplished 
with considerably less weight than for 
an equivalent hydraulic system. In 
good aircraft design, one horsepower 
of electric energy can be transmitted 
100 feet for a weight of one pound 
Customary practice is to allow 3 per 
cent loss for continuous duty and 6 
percent loss for intermittent duty. This 
is, in general, a higher efficiency than 
that for which a hydraulic system is 
designed. 

In smaller airplanes in which the 
total accessory power is in the neigh- 
borhood of 5 to 10 hp. the fixed 
weight of a hydraulic system is fre 
quently some 30 percent less than that 
of an equivalent electrical system. 
However, on the basis of a given se! 
of operational conditions this ratio 
may be reversed because of the lower 
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operating efficiency and additional fuel 
which must be carried to maintain the 
hydraulic system in continuous opera- 
tion. However, a comparison of the 
two systems is difficult to make on this 
basis unless the specific operations 
and duty cycles are known. 

Most hydraulic accessories are op- 
erated only for short periods of time, 
and therefore the efficiency is not too 
important; whereas many of the elec- 
tric loads are of a continuous nature 
and the power consumed integrated 
over the total period of flight may be- 
come important. 


Installation and Maintenance 


With the advent of open wiring, an 
electrical system is extremely simple 
to install and maintain. Aircraft wir- 
ing is now almost entirely done on 
wiring benches and cabling boards. 
The wire harnesses are laced up as 
sub-assemblies on peg-boards and then 
placed in the airplane. Quick discon- 
nect connectors have been developed 
which further simplify the installa- 
tion. Hydraulic lines must be pre- 
formed and carefully located and fitted 
into the airplane; they lack the ex- 
treme flexibility of stranded cables. 

Electric wires can be readily re- 
paired in the field, and in combat 
they are often repaired in flight. This 
ease of maintenance represents one of 
the outstanding advantages of an elec- 
trical accessory system over a hy- 
draulic system in a military airplane. 


From an installation | standpoint, 
switches and cables of an electrical 
system are of considerably less bulk 
than the valves and lines of the hy- 
draulic system. 


Control Factors 


In general where it is desirable to 
have variable speed of linear actuation 
or variable thrust the hydraulic sys- 
tem has been much simpler to control. 
A notable example of this has been the 
hydraulic brakes. However, these now 
have their electrical counterpart which 
has been finding a considerable ap- 
plication in the heavy truck and trailer 
field. Electric brakes are now com- 
mercially available in sizes of 9x134 
in. to 18x6 in. and of 10,000 to 225,- 
000 in. per lb. torque. They consume 
only 18-20 watts of power for opera- 
tion. 

Lightweight aircraft relays and re- 
motely-operated switches provide a 
simple method of remotely operating 
electrical accessories. Limit switches 
provide a convenient method of con- 
trolling many operations and usually 
add only a few ounces to the installa- 
tion. When added to hydraulic acces- 
sories, limit switches require addi- 
tional wiring and the addition of some 
type of electrically-operated hydraulic 
valve which increases weight and com- 
plexity of the system. Remote posi- 
tioning and position indication is also 
simple and reliable with the electric 
system; in most instances little or no 





Multiplicity of circuits in the modern bomber is demonstrated by the conduits 
and cables in the foreground. Directly above, housed in a box, is the filter unit 
used for separating the voice in the radio hook-up from the beacon signal. A flip 
of the switch permits choice of beacon signals or beacon signal plus weather reports. 
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additional wiring is found necessary. 

Multiple operations or metering 
can be readily accomplished by means 
of stepping and selector type relays. 
Functions requiring specific sequences 
or time lags can be easily contrelled 
by means of interval and time delay 
relays. 


Electrical System Trends : 


In hydraulic systems it is to be ob- 
served that for the transmission of 
power at constant efficiency the ratio 
of pounds per horsepower per foot of 
distance transmitted increases with the 
transmission distance; whereas, in 
electrical systems this ratio remains 
more nearly constant. This statement 
must necessarily be qualified by many 
factors of design such as hydraulic 
pressures, frequency of power take-offs 
and comparative electrical system 
voltages. However, the comparison of 
several representative current aircraft 
designs of various sizes indicates this 
trend. 

The trend of recent aircraft design 
has been toward electrical accessory 
systems, particularly as aircraft in- 
creases in size. As the size grows, the 
distances for power transmission also 
increase. For all practical purposes, 
electrical current is weightless, but 
the weight of hydraulic fluid in a long 
line is appreciable. 

Although the advantages of elec- 
trical systems are more apparent in 
the large size airplane, there is a 
definite trend toward applications in 
smaller airplanes. For example: In the 
Focke-Wulf FW190, the flaps are 
actuated by electrically driven screw 
jacks and the landing gear folds up 
into the wings by means of a pinion 
gear with an electric driven worm. A 
particularly novel feature is that the 
tail plane incidence can be altered in 
flight; it is driven by an electric 
motor operated by two pushbuttons on 
the dashboard. A moving coil elec- 
trical indicator calibrated in degrees 
of incidence shows the relative posi- 
tion of the surface at all times. Pro- 
peller pitch change and brakes are the 
only  hydraulically-operated acces- 
sories on the airplane. 

With the limited space in most air- 
planes for accessory equipment, par- 
ticularly at the rear of the engines, 
and the extreme service problems of 
military aircraft there is a decided ad- 
vantage in unifying the accessories 
into one type of system. The choice 
of this system will depend primarily 
upon the functions to be performed 
and the above mentioned factors evalu- 
ated in terms of the specific design 
under question. 
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Stress Formulas 


For Non-Homogeneous Beams 


GEORGE W. DE BELL 
Consulting Engineer 


Analysis of the strength of composite structures in bending, direct stress and shear. 


Equations derived for stress are based on the differences in the moduli of elasticity 


and the elastic limits of the non-homogeneous materials in the structure. Typical 


example is presented to demonstrate incorrect and correct methods of computation. 


resin-bonded plywoods, aluminum 

alloys, steels and other engineer- 
ing materials are frequently combined 
to reinforce each other. In such com- 
posite structures, the effects of the 
individual elastic limits and ultimate 
strengths on the strength of the part 
as a whole are seldom taken into con- 
sideration. It is incorrect to assume 
that the composite structure will have 
a strength equal to the sum of the 
individual strengths of the compon- 
ents, as this pre-supposes that the 
various materials act independently 
of each other, and that all reach their 
elastic limit, or ultimate strength, 
simultaneously. As the materials are 
intimately bonded together, they do 
not act independently, and since they 
general have different moduli of 
elasticity and elastic limits, it is er- 
roneous to assume that they operate 
with equal efficiency. 

It is not always correct to assume 
that the weakest material will reach 
its elastic limit prior to the stronger 
materials reaching their elastic limits, 
as this depends on position in the 
structure and on individual ratios of 


E MODERN DESIGN, plastics. 


elastic limit to modulus of elasticity. 
It is seldom realized that the strong- 
est material may be the first one to 
take a permanent set; yet this occurs 
in many cases. 

To make a true analysis of the 
strength of a composite structure, it 
is essential that the equations used 
take into consideration the differences 
in the physical properties of the ma- 
terials, particularly in the modulus of 
elasticity and stress at elastic limit. 

The standard stress-strain equations 
are based on Hooke’s law, and there- 
fore are only correct at stresses below 
the proportional limit. The same lim- 
itation will be present in the equa- 
tions derived herein. In the few cases 
where ultimate strength is the only 
design criterion, it is probably best 
to develop the composite part by ac- 
tual test rather than by computations, 
as such computations must take into 
account the shape of the stress strain 
curve above the yield point. Where 
more than one material is involved 
this becomes extremely complex. In 
general, most engineering elements 
are designed not on the basis of ulti- 
mate strength, but on the basis of 





Fig. 1—Short length and cross-section of a structural 
member composed of four non-homogeneous materials. 
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serviceability. This pre-supposes com. 
plete recovery from the applied loads, 


and therefore requires that the im. 
posed stresses be at, or below, the 
proportional limit. Under such cop. 
ditions, the behavior of the materials 
conforms to Hooke's law. 


General Equations 


Stresses Causep sy BeEnpinc. Let 
Fig. 1 represent a short length and a 
cross-section of a structural member 
subjected to a bending moment, in 
which 


B, = width of any elemental area of 
cross-section at distance y from neutral 
axis of area of cross-section, in. 

u = distance of extreme upper fiber 
from neutral axis, in. 

l = distance of extreme lower fiber 
from neutral axis, in 

= moment of inertia of cross 
section, in.‘ 

M = imposed bending moment, in. 


f» - stress normal to cross-section in 
elemental area B, dy caused by bending 
moment, lb. per sq. in. 

fxs = stress in extreme upper fiber 
caused by bending moment, lb. per sq. 
in. 

E, = modulus of elasticity in eee 
of material at y distance from neu 
axis, lb. per sq. in. 

E. = modulus of elasticity in bending 
of material in extreme upper fiber, lb. per 
sq. in. 

Ti = modulus of elasticity in bending 
of a material, lb. per sq. in. 

A, = strain or deformation normal to 
cross-section at distance y from neutral 
axis, in. per in. 

P. = total direct load — total tension 
or compression load on cross-section, lb 

ja = direct stress, tension or com- 
pression, lb. per sq. in. 


The bending moment dM resisted 
by the elemental area is 


dM = fv, B, y dy (I) 
Since 
Ju = E, ô, 
and since the strain A normal to any 
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elemental area is proportional to its 
distance from the neutral axis 


A, = ky 
€ fm kE,y (2) 
Therefore 
dM = k E, B, y! dy (3) 
M = kf“ E, B, 4? dy (4) 
But B, y dy = (dI), 
and 
M = k 2? (EI) ” (5) 
then since 
k = fi/E,y = fi/Euu 
fo» M E, y/Z (El)** (6) 
fıs = M E. u/2 (EI)" (7) 


When E is constant, that is, the 
same material throughout the cross. 
section 

fi, = M Eu/EI = Mu/I (8) 


STRESSES CAUSED BY SHEAR. Using 
Fig. 1 again and letting 


P., = total horizontal shear load per 
unit of length on a plane at y distance 
from neutral axis, lb. per in. 

Jw = horizontal shear stress on a 

ane at y distance from neutral axis, 

. per sq. in. 

Q, = moment area of cross-section 
between y and extreme fiber, about 
neutral axis (see Table I) 

Q. = moment area of cross-section 
between neutral axis and extreme fiber, 
about neutral axis. 

S = vertical shear, lb. 

On the basis of the theory that the 
horizontal shear load on a plane equals 
the summation of the change in load 
per unit length for all fibers outside 
the plane in question, the following 
equations can be derived. 

- [d M E, r) 
iP, — df,B,d, — (De B, dy (9) 
But the vertical shear S equals d M, 
therefore 


 [SE,y 
"T am Scans | Be ay (10) 


Py = [sane | JS * E, B,y dy 


E Bog Z (E, B, y dy)," (11) 


But B, y dy equals the moment of 
the elementary area B, dy, defining 
the small but finite value of Q to be 
multiplied by the corresponding value 
of E at each successive value of “y” 
between y and u used in carrying 
through the tabular summation. 

Hence 








_ S Z (EQ), 
~~ Fane (12) 
Therefore 
ka Pw _S = (EQ),” (13) 


B, B,Z(El* 

The corresponding equation for a 
cross-section of homogeneous material, 
that is, E. is constant, is 
4 8Q, 


Pas 
B,I 





(14) 


Table I—Summary of Formulas 





Homogeneous Structures 


C—À— | 


Area A foa 
o= [Bva 


Moment of Inertia | J = f B, y? d 
I 

pE | 

Direct Stress, P. | 


Moment Area 


tension or f: -—— | 
compression A | 
——— ———————— i 
— My ! 
ending Stress at y| fə, = m 
Horizontal SQ 
Shear Stress f» = =- 
at y B,I 


Stee/ 


insert ~ ~~~ 


wa 


Thermosetting 
plastic sa 


Area X Elastic 
Modulus 


Moment Area X 
Elastic Modulus 


Non-Homogeneous Structures 


z(EA) - f E,Bd, 
z(EQ)- f! E,B, y dy 


Moment of Inertia |Z(ETI) — E,B,y*d 
X Elastic Modulus f 7 


— 


Direct Stress PE 
at y, tension ———- 
or compression Hm, (AE), 
Bending Stress at y | fos = V 
Horizontal 

SZ(EQ)», 
Shear Stress fs 





Fig. 2—Cross-section of a plastic bar having a steel core for reinforcement. 


which checks with the Equation (13). 
A comparison of the preceding de- 
rived equations for non-homogeneous 
structures with the equivalent stand- 
ard equation shows that, in the 
former, the bending modulus of elas- 
ticity is included in the section prop- 
erties as a variable, while in the 
latter, it is considered a constant. 
From these derivations it will be 
noticed that the equations equivalent 
to the standard equations for area, 
moment area, and moment of inertia, 
all include the modulus of elasticity 
as a variable, and that these section 
properties must, therefore, be derived 
by integration. In most cases this is 
not as difficult as it first appears, 
since the modulus of elasticity re- 
mains constant for any particular 
material, therefore, integration can 
generally be accomplished by a “sum- 
mation by parts” or tabular integra- 
tion indicated by X, in which that 
portion of the section properties con- 
tributed by each material is computed 
independently and the over-all section 
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property is the sum of these portions 
or parts. 

For ready reference, Table I gives 
formulas for section properties, direct 
stress, bending stress, and shear stress. 
If additional formulas are desired 
they can be readily derived in a like 
manner. When dealing with torsional 
stresses and strains, it should be re- 
membered that the shearing modulus 
of elasticity should be used in place 
of the bending modulus of elasticity. 


TvPricAL ExaAMPLE. Compute the elas- 
tic limit bending moment capacity of 
the reinforced plastic bar shown in 
Fig. 2 according to the preceding de- 
rived equations, and according to the 
incorrect assumption mentioned in 
the first paragraph of this article. 
In that manner it will be possible to 
demonstrate, (a) the actual increase 
in strength contributed by the rein- 
forcement, (b) that the reinforcement 
can reach its elastic limit before the 
plastic, and (c) that computing the 
strength of a composite structure by 
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the sum of the parts is not a valid 
method. 
I of solid plastic bar is 
275233 
0.5 X n = 0.002196 
12 
I of steel insert is 
0.25 .1875)? 
9388 X 01875 = 0.000137 


12 
I of plastic surrounding steel] insert is 
0.002196 — 0.000137 = 0.002059 

Assume that the steel has a modu- 
lus of elasticity E in bending equal to 
28,000,000 lb. per sq. in., and that the 
fiber stress f, at the elastic limit is 
30,000 ib. per sq. in. For the plastic, 
assume that its modulus of elasticity 
E in bending is 1,000,000 lb: per sq. 
in., and its fiber stress f, at the elastic 
limit is 3,000 lb. per sq. in. 

Then 
E(EI) of reinforced bar 

= 0.000137 X 28,000,000 + 

0.002059 X 1,000,000 

= 3,841 + 2,059 = 5,900 
Z(EI) of solid plastic bar 

= 0.002196 »x 1,000,000 — 

f», Z (ET) 

The actual moment capacity of the 
reinforced bar based on the elastic 
limit of the plastic material, where y 


2,196 






I 
SEVEN BASIC TYPES OF GLASS FIBERS are 
available now as raw materials for use 
with other fibers, plastics and cement. They 
are also employed in various types of in- 
dustrial applications and chemical process 
equipment. 
| Glass fibers are combined with plastics 
to serve as reinforcement for lightweight, 
high-strength structural parts for aircraft. 
The glass fibers and plastic parts can be 
molded at low pressures, reducing fabrica- 
tion costs and man-hours. Experience indi- 
cates, according to the Owens-Corning 
Fiberglas Corporation, the adaptability of 
the fibers to similar use as reinforcement 
for cements and plaster-like materials 
where high tensile strength improves phy- 
sical properties of the finished product. 
Filtering of air or gases, liquids and 
sludges by the straining method is cited 
as a potential field of use. 

The seven basic glass fibers are distin- 
guished by differences in fiber diameter, 
tensile strength and the glass compositions 
employed. Four glass compositions are 
used to provide different properties includ- 
ing resistance to acids and weak alkalis, to 
high temperatures, and to severe weather- 
ing exposure. 
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equals u, equals 0.375 divided by 2, is 
M = 3,000 X 5,900 
0,1875 X 1,000,000 
Based on the elastic limit of the 
steel, where y equals 0.1875 divided 
by 2, the actual moment capacity of 
the reinforced bar is 
30,000 X 5,900 
0.0937 X 28,000,000 
The actual moment capacity of the 
solid plastic at the elastic limit of the 
plastic would be 
MR 3,000 X 2,196 _ 
0.1875 X 1,000,000 
If the strength of the reinforced 
bar was erroneously assumed to be 
equal to the sum of the independent 
strengths of the plastic and the re- 


= 94 in. lb. 


M = — 67 in. lb. 


35 in. Ib. 


inforcement, an incorrect answer 
would be obtained, thus 
Moment capacity of plastic 
^I 3,000 0.002059 s 
M ar. EE ———— = 33 in lb. 


u 0.1875 
Moment capacity of reinforcement 


: .000137 
_ fo _ 30,000 X 0.000137 _ 44, 1p, 





«v 0009 
Moment capacity of 
reinforcement is 
33 + 44 = 77 in. lb. 
From these computations it can be 


plastic plus 


Glass Fibers Serve As Reinforcement Agent 

















seen that the solid plastic bar has ap 
actual load capacity of 35 in. lh. while 
the reinforced bar has an actual ca. 
pacity of 67 in. lb. It has also been 
demonstrated that the method of com. 
puting the strength by the sum of the 
parts is not valid, and that the rein. 
forced bar would appear to have a 
strength of 77 in. lb. while it has 
been shown that its actual strength is 
only 67 in. lb. In addition, it will be 
noticed that in the case of the re. 
inforced bar, the reinforcement is 
more critically stressed than the plas. 
tic, as it reaches its elastic limit at a 
moment of 67 in. lb., while the plastic 
is not stressed to the elastic limit unti] | 


a moment of 94 in. lb. has been 
reached. 
When designing composite struc. 


tures the maximum stresses in each 
material should be computed in order 
to avoid the possibility of one of the 
components being stressed far beyond 
its elastic limit. By proper use of the 
foregoing equations, and by proper 
selection of materials, it is possible 
to design a composite structure in 
which all the elements reach their 
elastic limit simultaneously, and 
thereby operate at maximum efficiency. 






Photo-micrographs of glass fibers. Above are glass fibers suitable for filtering, 
evaporating and contact mat applications where low resistance is required. 
The glass fibers below are characterized by their “curly” nature. Each fiber 
is crinkled throughout its length to provide low density and high resiliency. 
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CAUSES AND CURES 
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: a High-pressure 
- -“Copper tubing 
ntil 
een 
7 
ach S 7 P 
e. N h; 
the N VA 
ond N A 
the N A 
yper INK B 
" v, Eo 
> in A 
heir Original Revised N ¥ —Soft copper 
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Teothed cluteh locking caused by friction torque was corrected Assembly for connecting copper tubing to a 
by increasing tooth angle. Light radial-tooth clutch with spring steel valve block was made as shown by screwing 
release was orginally made with 60 deg. included tooth angle. Force and brazing a brass ferrule onto the end of high- 
required to separate the teeth when driving was much more than pressure copper tubing. Because soft copper works 
anticipated, and greater than the capacity of any spring that could excellently in contact with steel, the first gasket 
be fitted into the space available. The design was corrected by tried was made of soft copper. It was found that 
recutting the teeth on the same pitch but with a 90 deg. included the brass ferrule was too soft to engage the copper, 
angle. This change in the contact angle of the teeth reduced the and that leakage resulted. All leakage was elimin- 
friction torque so that the clutch halves separated easily. ated when a lead gasket was used. 


Binding of Acme threads. 
Long horizontal power screw was 
fixed in position while the nut was 
rotated on it by power to traverse 
the mechanism. The nut had to be 
mounted in bearings, therefore, it 





oring, 
sired. could not float to compensate for 
fiber deflection of the screw and part of 


the weight of the screw was sup- 
ported by the nut. With standard 
Acme thread as first used, this load 
came on the taper of the threads 
and binding resulted. A new nut 
was made with a modified Acme 
thread as shown. Running clear- 
ance only was allowed on the O.D. 
of the thread, but the lateral clear- 
ance was increased. Hence the 
weight of the screw was carried 
by the flats on outside diameter. 


Female Female 


Standard Acme Modern Acme 
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| N the design of machine parts that 

operate at elevated temperatures, 

as in engines, it is highly desira- 
ble to know something about the work- 
ing temperatures of the metal parts. 
This information will be useful to the 
designer in his efforts to improve heat 
flow conditions for cooling and will 
also help in determining the highest 
usable working stresses. 

The use of thermocouples or other 
conventional methods have not been 
found feasible for measuring the tem- 
peratures reached in rapidly moving 
parts such as connecting rods and pis- 
tons. There are difficulties in placing 
and connecting the thermocouples, 


Testing Aluminum Parts 
For Working Temperatures 


RUSSELL G. ANDERSON 


often practically prohibiting their use, 
and their presence may interfere with 
the normal functioning of the part. It 
was, therefore, necessary to develop a 
new method for determining the tem- 
peratures throughout the metal. One 
solution of the problem was to find a 
correlation between the temperatures 
to which the material had been sub- 
jected and the change in some meas- 
urable property of the material. Re- 
search engineers working on alumi- 
num found the solution of the problem 
in the relationship between the hard- 
ness of a given aluminum alloy and 
the length of time that it has been 
subjected to a given temperature. 





Engineer in Charge of Stress Analysis, Product Developmeni Division 
Aluminum Company of America, Cleveland. Ohio 


A detailed explanation of the technique for determining by hardness tests the temperature 
to which aluminum parts have been exposed in service. The method enables the designer 
to improve temperature conditions and determine the highest usable working stresses. li 


is applicable to any machine subject to high operation temperatures. This article further 


supplements the review of improved testing methods for complete stress analysis of machines. 


This method of determining work 


jing temperature is limited to alumi. 


num alloys which are susceptible to 
heat-treatment and which, on reheat- 
ing, show substantial changes in 
Brinell hardness. Wrought aluminum 
alloys 32S and 18S together with cast 
alloy 142 are admirably suited for | 
estimating the working temperature 
of internal combustion engine parts 

Over a period of 20 years in the 
Aluminum Research Laboratories, 
data from time-temperature-hardnes 
tests on various aluminum alloys have 
been accumulated. Test specimen: 
were made from selected specific 
alloys that had been given controlled 
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Fig. 1—Time-temperature-hardness curves obtained from a 32S-T alloy forged slab plotted to log-log scales. 
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Fig. 2—Here the color designations for working temperature are applied to time-temperature-har dness curves. 
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Fig. 3—(Left) Cross-section of an aluminum alloy piston for which Brinell hardness numbers have been determined. 
Fig. 4—(Right) Cross-section of a piston with Brinell hardness numbers converted to working temperatures. 


processing and heat-treatment. These 
specimens were then held at various 
selected elevated temperatures which 
were held constant. At stated intervals 
specimens were allowed to cool to 
room temperature and Brinell hard- 
ness readings taken on them. 

From these data. for each aluminum 
alloy, there was plotted a family of 
curves, one curve for each elevated 
temperature. The ordinates of these 
curves are Brinell hardness numbers 
and the abscissas are time. Fig. 1 is 
an example of such curves for a 
forged aluminum alloy. They are 
usually plotted on log-log paper on 
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separate sheets for each alloy. To 
facilitate interpolation, these data are 
sometimes plotted as shown in Fig. 2 
with temperature as abscissas. 

With complete curves of hardness 
versus temperature and time, it is rela- 
tively simple to determine the equiva- 
lent working temperature to which a 
given part has been subjected if the 
period of operation is accurately 
known. Take for example the investi- 
gation of a piston in an aircraft en- 
gine. With the piston made of a 
specific aluminum alloy and of speci- 
fied and controlled fabrication and 
heat-treatment, the engine is assem- 


bled in the usual manner and run at 
maximum horsepower for a given 
time, usually about 10 hours or more. 
It is important that the engine be 
operated at constant maximum output. 
Upon completion of the test run, the 
engine is allowed to cool and is then 
disassembled. 

If the working temperatures to 
which the piston has been heated are 
to be investigated completely, the 
piston is cut into a number of sec- 
tions. These are usually two longi- 
tudinal sections perpendicular to each 
other, one passing through the center 
line of the wristpin. For diesel en- 





gines, special attention is given to that 
section of the piston where it meets 
the injection spray. Care must be ex- 
ercised when sectioning the piston, to 
make certain that the metal is not 
heated to a high temperature during 
the cutting. This is relatively easy to 
control. The sectioned surfaces are 
then machined to an accurate finish. 

Brinell readings are taken on the 
sectioned surfaces; the measurements 
are best taken at points about 9$ in. 
apart. In general, the harder the sur- 
face the closer may be the points. As 
most of the Brinell readings are under 
100, a 10 mm. steel ball is used under 
a 500 kg. load. Where the readings 
are above 100, a s in. dia. ball 
under 1,000 kg. load is used. 

The Brinell impression should be 
measured diameters at 
right angles and the average taken of 
the two readings. If the measurement 
across one axis is 3.4 mm., and the 
other axis measures 3.2 mm., the 
average of 3.3 mm. is taken as the 
true reading. However, if proper care 
is exercised, irregular impressions are 
rare. 

In Fig. 3 is shown a typical cross- 
section of an aluminum alloy piston 
on which the hardness numbers have 
been determined. By referring to 
curves such as shown in Fig. 1, the 
Brinell hardness numbers can be con- 
verted to working temperatures in 
Fahrenheit degrees. When the hard- 
ness values are converted into tem- 


across two 








peratures, the designer or stress an- 
alyst has available information on the 
working temperatures of the metal 
throughout the piston. The tempera- 
ture data can be shown graphically 
as indicated by Fig. 4. These data 
are useful in the selection of allowable 
working or design stresses for that 
particular piston. The information is 
also valuable in a study of the design 
for the purpose of improving the con- 
ditions of heat flow through the piston. 
Possible hot-spots in the piston face, 
which may cause premature ignition, 
might also be discovered and elimi- 
nated. 

In the application of this method, 
consideration must be given to the 
accuracy of the Brinell hardness de- 
termination and to unavoidable varia- 
tions in the composition and structure 
of the material. It should be possible 
to estimate working temperatures on 
a given part with a precision or repro- 
ductivity of plus or minus 25 deg. F. 
The over-all accuracy may be some- 
what less. The precision will be gov- 
erned somewhat by the combination of 
time and temperature, being greater 
at some points of the curves than at 
others. Further, by making measure- 
ments upon several similar 
subjected to the same conditions, the 
average of the results from each will 
improve the precision of the determi- 
nation. 

The multitude of numbers shown in 
Fig. 4 make it difficult to trace the 


pistons 
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temperature gradients and determing 
the lines of heat-flow. It also creates 
confusion when attempting to com. 
pare the heat-flow conditions in ty, 
different designs. 

In order to avoid this confusion, 
temperature-color charts were deyel. 
oped for pictorializing the temper;. 
ture conditions throughout the piston, 
Using the basic spectrum for repre. 
senting color, solid dark blue was 
selected for the range of temperatures 


from room temperature up to 300 
deg. F. The accompanying table 


shows the color designation for the 





various temperature ranges up to 600 | 


or more. 


deg. F. 


—————————————— 
Color Designation for Different 
Working Temperatures 


Room temperature 
to 300 deg. F........Solid Dark Blue 
300935 Og. Forse: Solid Light Blue 
325-420 deg. F....Blend Blue to Yelloy 
through Green 


420-440 deg. F............Solid Yellow 
440-475 deg. F........ Yellow to Orange 
475-500 deg. F...........-Solid Orange 
ee . Orange to Red 
575-600 deg. F. or more...... Solid Red 





In Fig. 2 is shown the application 
of these color designations to the 
time-temperature-hardness curves. In 
Fig. 5 is shown an example of the 
use of color pictorialization as applied 
to the temperatures in an aluminum 
piston. Fig. 6 shows the same tech- 


Fig. 5—W orking temperatures shown in color across sections of a piston used in an engine in civilian air line service. 
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Fig. 6—Color designations for working temperature applied to the cross-section of a cylinder head piston assembly. 


nique applied to a cylinder head pis- 
ton assembly. 

The color at any point indicates the 
temperature, the change of color from 
solid red toward blue indicates the 
paths of heat flow. One can readily 
visualize the numerous design possi- 
bilities through the use of these tem- 
perature charts. Hot-spots may be 
eliminated through a modifying dis- 
tribution of the metal or better cool- 
ing, or through a copious supply of oil. 
Or it may he discovered that what was 


formerly considered a failure through 
overload or weak material was actu- 
ally a failure caused by an excessive 
working temperature. 

In a similar manner, it is simple to 
determine the working temperatures 
to which forged aluminum connecting 
rods in engines are subjected. The 
objective here would be to determine 
the highest possible working stress 
that might be used and to investigate 
the possibility of decreasing the tem- 
perature of the rod through better 
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cooling by the lubricating oil. 

Although this temperature-measur- 
ing technique has found its greatest 
application in the development of 
superior designs for aircraft engines, 
the fundamental principles have pos- 
sible applications in many other types 
of investigations. In any machine 
where high operating temperatures 
are involved, and the parts are made 
of heat-treatable aluminum alloy, this 
technique of temperature measure- 
ment can be employed. 
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HOW TO DIMENSION PERSPECTIVIpDI 


Perspective drawings are now in general use by aircraft companies and other 
firms are becoming increasingly interested in their use. This review of 
the principles of dimensioning perspective drawings is based on the prac- 


tices of Fleetwings Division of Kaiser Cargo, Inc. 















i 
1 
Correct Correct 
(preferred) ^" 
Fig. 1—Extension and dimension lines must be drawn in perspective. Exten- 
sion lines should be drawn in the plane of the surface to which they apply. I 
Dimension lines must appear parallel to the direction of the measurement. Eod 
Qm T | 
' 
i 
i 
J 
5 drill -~ . 
Fig. 2—Dimensions should 
apply to visible surfaces, if 
possible, but the practice 
shown above is permissible 
if it is unavoidable. 
Correct Incorrect 
Fig. 3—Dimensions should be shown 
outside of the view wherever possible, 
but it is permissible to place dimen- 
sions on the object when necessary. inosrvest 
r-2D 
Incorrect 
Fig. 4—In some instances, particular- ( 
‘t — ly on curved. surfaces, it is preferable th 
rnb to place dimensions on the object. fe 
Correct Incorrect " 
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DRAWINGS 









: Both correct. ue 


Poor Practice Incorrect 


Fig. 5—Dimensions between center lines or from a center line to a surface must be 
Correct shown in perspective. Extension lines must be drawn in the same cutting plane. 





Correct Incorrect Poor Practice 





"MUR 
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Correct Incorrect Incorrect 





Poor Practice Correct Incorrect 


Fig. 6—Numerals and arrowheads should be drawn in perspective. Guide lines for numerals should appear parallel to 
the corresponding perspective plane. Numerals and arrowheads on curved surfaces should follow the contour of the sur- 
face. Arrowheads should appear parallel to the respective perspective plane. Notes need not be lettered in perspective but 
it is preferred that vertical rather than inclined lettering be used. 
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Bronze anti-aircraft gun parts blackened with cupric oxide for reduced reflectivity and protection against weathering. 


Characteristics of Black Coatings 
For Non-Ferrous Metals 


WALTER R. MEYER 


Technical Director, Enthone Company 


Four general types of black coatings which can be applied to non-ferrous 


metals are described. The coatings are analyzed from the standpoint of 


distinctive characteristics, and various application methods are described. 


EAR-RESISTING qualities 
are prime requisites of Army 
and Navy equipment during 
wartime. For this reason, protective 
black coatings for non-ferrous metals 
have attracted the attention of design 
engineers. There are four general 
classes of black finishes—oxide, metal 
complexes, sulphide and telluride, and 
metallic. Characteristics of the first 
have been found superior to the other 
three for some applications. 
Black-oxide coatings are generally 
characterized by excellent adhesion, 


2 


— 


good corrosion protection, tempera- 
ture stability, deep blackness, and are 
a good base for organic finishes. 
Their thickness is usually from 0.00002 
in. to 0.00005 in., but in certain in- 
stances thicknesses of 0.0005 in. may 
be reached. 

Consisting of black nickel and black 
chromium, metal complex finishes can 
be deposited to heavy thicknesses, up 
to 0.001 in., with good wear resistance. 
Black-chromium coatings withstand 
temperatures to 800 deg. F. and can 
be used in partial vacuums. 


Sulphide finishes are applied more 
easily than oxide finishes, but may be 
generally inferior in all properties. 
Adhesion and ductility are poor. The 
coatings are chemically unstable and 
offer little or no protection to the base 
metal (E. S. Hedges, “Protective Films 
on Metals,” D. Van Nostrand Co., 
1932, p. 84). These finishes also have 
low heat stability. Their thickness is 
about the same as that of oxide fin- 
ishes. 

Metallic finishes are the so-called 
metallic smuts and are, as the name 
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implies, smut deposits formed by 
chemical replacement of a metal in a 
solution by the basis metal. Arsenic 
and antimony are applied as smuts. 


Black-Oxide Coatings 


This class of coating can be sub- 
divided into methods of application. 
These are direct chemical oxidation 
at low temperatures, direct oxidation 
at high temperatures, electrolytic oxi- 
dation, anodic deposition, chemical 
reduction from a higher valence state 
and chemical precipitation. 

Direct chemical oxidation of copper 
and its alloys at low temperatures has 
just recently reached wide commercial 
use. The process produces the most 
satisfactory black finish of any 
method, considering all properties. It 
utilizes aqueous solutions of strong 
oxidizing agents in the 150-250 deg. F. 
temperature range. 

Copper and its alloys can be oxi- 
dized directly to cupric oxide, pro- 
ducing a chemically-stable coating 
with exceptional adherence properties. 
This coating, when oiled, protects 
copper against salt spray up to 200 
hr, and when no oil is applied pro- 
vides protection for about 20 hr. Un- 
blackened copper or copper alloys 
develop green corrosion products in 
a fraction of the time when exposed 
to salt spray. The finish is widely 
used on marine equipment made of 
copper, brass and bronze, such as 
antennas, binnacles and marine hard- 
ware because of its salt-spray resis- 
tance. 

The high adhesion and ductility of 
cupric-oxide coatings have made them 
useful for blackening copper objects 
which must be deformed, such as 
grommets. The coatings have a dull, 
velvety appearance that produces a 
nearly perfect optical black, which 
accounts for their use on optical in- 
struments. If desired, the velvet can 
be laid over and higher gloss finishes 
obtained. 

Cupric-oxide coatings have heat ra- 
diation and heat stability character- 
istics of definite advantage for heat- 
radiating apparatus. The finish also 
is used on certain high-purity copper 
parts of electronic power tubes and 
makes an excellent base for finishing 
copper alloys with paints, enamels 
and lacquers. Before development of 
this finish, there was no entirely satis- 
factory method of treating copper al- 
loys for painting. 

Any metal capable of being copper 
plated can be given a cupric-oxide 
finish by copper plating and oxidizing. 

his technique is rapidly replacing 
black-nickel plating because of the 
much greater ease of the process over 
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black nickel and because of the 
greater depth of color and adhesion 
of the cupric-oxide finishes. Cupric- 
oxide finishes cannot be satisfactorily 
applied directly on alloys with less 
than 65 percent copper. However. 
there is no other direct method for 
blackening such alloys and a plating 
operation is therefore necessary. 
Most blackening of nickel has been 
done by depositing some other metal 
on the nickel and blackening that 
metal, or by a black-nickel plating 
process. An interesting method of 
blackening nickel has been described 
by B. B. Knapp in a patent assigned 
to the International Nickel Co. (U. S. 
Patent No. 2,221,641, Nov. 12, 1940). 
The method requires the use of an 


oxidizing agent, such as hydrogen 


ward Arnold & Co., 1937, p. 98). The 
method, however, is not used fre- 
quently for blackening copper. Cup- 
rous-oxide coatings are applied to 
copper in fused nitrate baths but the 
coatings are red, not black. 

A method once extensively used for 
putting a gray-black finish on copper 
and its alloys involves immersing the 
copper or alloy in a copper nitrate 
solution acidified with nitric acid and 
then heating the work. The finish 
produced is not very attractive and is 
applied to small articles. Low-tem- 
perature chemical oxidation is replac- 
ing this method. 

Electrolytic oxidation of aluminum 
and zinc has grown in popularity be- 
cause of the war. Aluminum and its 
alloys can be oxidized bv anodic 





Zinc grommets blackened with molybdenum sesquioxide 


peroxide or ammonium persulphate, 
together with a substance that forms 
small amounts of sulphide ions in 
solution, such as ammonium thiocya- 
nate, and the bath is operated in a 
low pH range from 1 to 2. It is not 
clear whether the finishes obtained 
are sulphides, oxides or mixtures of 
these substances. 

Direct oxidation at high tempera- 
tures is one of the oldest methods for 
producing black-oxide coatings. When 
copper is heated in air or oxygen hp 
to 800 deg. F. and over, heavy coat- 
ings are formed consisting of an outer 
layer of smooth, black cupric oxide 
and an inner layer of red cuprous 
oxide (U. R. Evans, “Metallic Cor- 
rosion, Passivity and Protection,” Ed- 
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treatment in sulphuric acid, chromic 
acid and other electrolytes and the 
coatings thus formed can be dyed and 
sealed. (The “Alumilite Process.” 
Patents held by the Aluminum Com- 
pany of America, Pittsburgh, Pa.). 
Usually sulphuric acid solutions are 
used because heavy oxide coatings of 
the order of 0.0001 in. —0.003 in. are 
formed and can be dyed easily in 
almost any color. 

An interesting method that the 
writer observed in Germany before 
the war involved oxidation of alumi- 
num. The oxide was impregnated with 
a silver emulsion and the surface was 
then sensitized, using it in the manner 
of photographic print paper. Any pat- 
tern could be reproduced upon the 
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aluminum. Wall paneling can be made 
to reproduce marble or wood so that 
the reproduction can be detected only 
on very close inspection. Nameplates 
can be made with a fineness of detail 
impossible to obtain with other meth- 
ods. Etchings and paintings can be 
perfectly reproduced upon the alumi- 
num with the reduced silver protected 
by the hard, clear, aluminum-oxide 
coating. This method may reach con- 
siderable importance after the war 
when aluminum is freely available. 
Zinc-base die castings can be dark. 
ened by making them the anode in a 
dilute sodium hydroxide solution. Zinc 
and zinc alloys are blackened by 
molybdate solutions and by nickel. 
ammonium thiocyanate solutions. 
Anodic deposition has not been de- 
veloped to a successful commercial 
scale. Methods for depositing lead. 
peroxide coatings by making the work 
the anode in sodium plumbite solu- 
tions have been described in technical 
literature but the adhesion of the 
coatings is not good. Thallium oxide 


can also be deposited upon the anode 
but the process is still of academic 
interest only. 

Chemical reduction from the higher 
valence state is highly successful com- 
mercially in the case of molybdenum 
sesquioxide coatings for blackening 
zinc and zinc alloys. Electroplated 
zinc, hot galvanized coatings, rolled 
zinc, and zinc-base die castings can 
all be blackened satisfactorily. The 
method involves proper cleaning of 
the work and placing it in buffered 
molybdate solutions operated from 
room temperature to the boiling point. 
The zinc reacts with the solution, re- 
ducing the molybdenum from the 
hexavalent state in solution to the 
sesquivalent state which forms as an 
adherent, smooth, black coating upon 
the surface. The coatings range in 
thickness from 0.00002 in. to 0.00005 
in. Heavy deposits are not ductile 
but properly applied coatings with- 
stand moderate deformation. Lit- 
tle zinc, of the order of 0.00003 in., is 
dissolved during the blackening and 
the process has little influence on the 
corrosion qualities of the zinc surface. 
The coatings are good bases for or- 
ganic finishing. 

An electrolytic method is available 
commercially that co-deposits nickel 
and molybdenum oxide by electrolytic 
reduction from soluble molybdates. 
The adhesion of such deposits is not 
good on all basic metals but they 
adhere particularly well to zinc. 

A method very widely used for de- 
positing a blue-black oxide coating on 
brass is the so-called “copper car- 
bonate-ammonia” method. (For more 
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detailed discussion see “Blackening of 
Non-Ferrous Metals,” by Walter R. 
Meyer, Transactions, Annual Conven- 
tion, American Electroplaters' Society, 
June, 1943). The bath utilizes basic 
copper carbonate to which ammonia 
has been added to form a soluble blue 
complex. The ammonia must not be 
in excess and this is assured by having 
an excess of copper carbonate pres- 
ent. The carbonate is not essential to 
the process inasmuch as other copper 
salts, such as copper sulphate, can be 
used satisfactorily. The process is 
good for depositing a blue-black color 
on brasses containing from 65 to 80 
percent copper. Low-copper alloys do 
not react satisfactorily and high-cop- 
per alloys give a gray-colored deposit. 
Low-copper brasses, such as 60:40 
brasses are best blackened by copper 
plating and then blackening the cop- 
per by direct oxidation. 

The corrosion protection afforded 
by this type of coating is not good, 
being of the order of 2 hr. in the salt 
spray. However, when corrosion pro- 
tection is not a factor, the copper 


carbonate process is a cheap, easy 
method for blackening brasses. 


Metal Complexes 


Black-nickel coatings are gray-black 
deposits and have been used for many 
years, particularly on typewriter parts. 
The coatings are deposited from solu- 
tions containing nickel, zinc, the 
thiocyanate radical and the ammonium 
radical. A typical analysis of the 
coating is sulphur, 8 percent; NHs, 
4 percent; carbon, 4.5 percent; nickel, 
23 percent and zinc, 48 percent. 

The coatings are almost structure- 
less and have only fair ductility. How- 
ever, when the solutions are run prop- 
erly thick deposits of the order of 
0.001 in. can be formed. The cor- 
rosion protection offered is poor and 
protection must be obtained by an 
undercoating, normally nickel plating. 
Iron and copper are poor bases for 
the deposition of black nickel. 

Black nickel is not a good base for 
baked organic finishes. When heated 
to about 350 deg. F. there is a sudden 
evolution of ammonia and at higher 
temperatures water and sulphur-con- 
taining compounds are driven off. An- 
other drawback to the use of black 
nickel is that considerable technical 
skill and care are necessary to main- 
tain and operate the solutions with 
satisfaction. 

Black-nickel solutions are used to a 
limited extent for depositing a black 
coating on zinc surfaces without the 
use of electric current. Such solu- 
tions are not good for electroplated 


zinc because the zinc plate is appreg. 
ably dissolved during the treatmey 
and there is formation of white basi, 
zinc salts that adhere to the finish, 


Sulphide Coatings 


Black-sulphide coatings on non-fer. 
rous metals are easy to apply. They 
are formed on copper and silver by 
immersion in dilute sulphide solutions, 
When care is used in their formation. 
such as proper surface preparation 
and slow formation, black coating 
can be formed that have fair adhesion, 
but severe deformation will caus 
heavy deposits to flake. They offer 
little or no corrosion protection to 
the base copper and are not good 
bases for baked organic finishes. Also, 


they are prone to “crystal spotting” 

More stable and adherent black 
coatings are formed on silver and gold 
by heating and decomposing tellurium 
chloride solutions which leave a de. 
posit of tellurium and silver telluride 
on silver and probably just tellurium 
on gold. This type of deposit has re. 
placed, to a large degree, platinum 
blacks on silver and gold formed by 
decomposing platinum chloride. 

A method of blackening aluminum 
by the use of selenium has been pat- 
ented by W. A. Fuller (U. S. Patent 
No. 2,303,350, Dec: 1, 1942). The 
process involves immersing the alumi. f 
num in a solution containing “. . a 
mixture of selenium compound which 
produces selenous acid, and a soluble E. 
halogen salt of copper." 


Metallic Black Coatings 


Smut-type black deposits can be 
formed on zinc, cadmium and iron by 
using acidified solutions of arsenic or 
antimony. However, the deposits have 
poor adhesion and cohesion, and in 
the case of arsenic there is danger of 
poisonous arsine formation. Besides, 
arsenic-coated metal is a health haz 
ard. In addition, the formation of 
such deposits on plated coatings re 
sults in attack on the coating by the 
acid in the blackening solution. 

Black chromium coatings have been 
electroplated for about ten years to 
limited extent, particularly where the 
part must withstand high tempere 
tures. The deposits are probably mix 
tures of metallic chromium and chre 
mium oxides. Chief drawback asse 
ciated with these coatings is the high 
current density required, namely above 
1,000 amp. per sq. ft. Low tempera 
tures must be maintained during plat 
ing and the high-current densities 
cause such heating that artificial re 
frigeration is required for any large 
scale plating. 
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Cast iron gear shroud for Bofors “Twin” anti-aircraft gun is zinc-coated for corrosion protection. 


Production Metal Spraying 


Offers Economies in Design 


Principal wartime applications of metallizing embrace conservation of critical metals. 
Advantageous new applications for small and large-scale production are described to 
indicate the possibilities of this surface-coating method for post-war design. Most of 
the examples and illustrations are experience records of Metallizing Engineering Company. 


IDE application of the metal- 

spraying process as a main- 

tenance and repair tool has 
somewhat eclipsed the possibilities of 
metallizing as a production process. 
But the production possibilities of 
metal spraying, based or present ex- 
periences, merit the consideration of 
design engineers. In addition to con- 
serving critical metals, the process en- 
ables inexpensive materials to be 
equipped with properties ordinarily 
requiring expensive alloys for a whole 
part. 

Metallizing is accomplished by 
means of a compact, easily-handled 
gun. Generally the desired metal is in 
wire form, which is fed into the gun 
continuously and passes through a 
flame cone where it is reduced to a 
molten state. As the metal melts, it is 


atomized by an air blast, which then 
drives the molten particles at high 
velocity against the surface to be 
coated. The guns are generally oper- 
ated manually, but provision is often 
made in production work for mount- 
ing the gun in a fixed or movable po- 
sition to spray objects moving in front 
of it. 

Metal spraying can replace tinning, 
galvanizing, calorizing, electroplating, 
and welding under certain conditions. 
Parts of any size can be metallized, 
providing they are of a shape that can 
be reached by the gun. The types of 
metal used for metallizing are shown 
in Table I. All metals except chro- 
mium and hard-surfacing materials 
such as Stellite can be put on in wire 
form. Coatings of any thickness can be 
applied. There is no danger of heat 
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distortion since the objects receiving 
the spray are cold. The metal spray is 
harmless to human flesh at a distance 
of 18 in. from the gun nozzle. 

Proper surface preparation is es- 
sential to successful metallizing. This 
preparation generally requires rough- 
ening the base metal surface either by 
sand- or grit-blasting, machining, or 
a recently developed electrical method. 
Surfaces must be free of contamina- 
tion. Best results are obtained usually 
by metallizing immediately after prep- 
aration of the surface, or within a few 
hours, depending upon the material to 
be coated. This avoids surface oxida- 
tion or other contamination of the 
prepared surface. Inexperienced work- 
ers can be trained quickly to become 
efficient metal sprayers. 

Two parts of the Bofors anti-air- 
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Table—Metallizing Wires 
Metallizing Engineering Company 


 ——————————————————————————————————————————————————————J(—(— 


ROCK WELL 
HARDNESS 


ROCKWELL 


HARDNESS APPLICATION 


METAL APPLICATION METAL 


7-8% antimony, hard lead for 


Commercial grade: for common H-72 Lead , 
special corrosion problems 


corrosion work 

High purity: To resist heat cor- 
rosion 

Salt water corrosion protection 
of iron and ferrous alloys 

Tin base (lead free) ; for heavy 
duty bearings 

Lead base: Light duty and pro- 
duction work where cost is a soft steel 

major factor Steel 0.25 carbon: 

Gives good machine finish. Steel 0.40 carbon: Hardest machine- 
Used to fill sand spots on brass able-sprayed steel 

castings Steel 0.80 carbon: Hard, wear-resist- 
Soft commercial-type: Used to ant coating 

fill sand spots in castings Steel 1.20 carbon: Recommended only 
Non-fuming type, similar to M25 where slight additional density 
bronze. Special applications is required 

Phosphor bronze Stainless steel 18.8: Very low carbon type hav- 


s ing corrosion resistance and ex- 
Tobin-type: Most used bronze 8 


for all types of metallizing cellent wearing quality 
i E Stainless steel High carbon, high chrome steel: 
Used largely for electrical con- 


e : For abrasion and corrosion re- 
ductivity and special work 


A d sistance 
Lead General corrosion work where Tin. pure H-10 
pure lead coating is required 


Aluminum 


Aluminum F-78, F.79 
F-86, F.88 


B-79, B-81 


Monel 

Nickel 

Iron High purity soft iron: Used for 
blow holes in castings, press 
fits, mis-machined castings 

Steel 0.10 carbon: Most widely used 


1% Zine 
Babbitt 


Babbitt B-84, B-86 


B-93, B-95 
B-96, B-98 


Brass 


C-34, C36 


Bronze 
C-30, C.32 
Bronze 
Bronze B-78, B-80 
Bronze 


Copper C31, C3 


Zinc, pure H-46 


casting sprayed with electrolytic zinc. 
It was redesigned by the Blaw-Knox 
Company. 

The metallizing process is credited 
with saving considerable stainless steel 
in the shafts of centrifugal pumps 
manufactured by Morris Machine 
Works, Baldwinsville, N. Y. Because 
one section of the shaft is subject to 
corrosive action of caustic solutions, 
it was necessary to make the entire 
shaft of  corrosion-resistant metal. 
Metallizing, however, permits the shaft 
to be made of low cost, easily ma 
chined carbon steel as the section re 
quiring protection is undercut and 
sprayed with stainless steel. 

One of the most important opera 
tions in the fabrication of smokeless 
gun powder cans is to replace the 
galvanized coating that has been re 
moved by welding the seams. This is 
done by Round Oak Company, Dow 
agiac, Michigan, by  metallizing, 
which, in addition to replacing the 
corrosion-resistant coating, is further 
insurance against moisture leakage if 


Production metallizing set-up for airplane engine cylinders at Wright Aeronautical. 


craft gun are examples of conservation 
of critical metals by metal spraying. 
One is the barrel spring recoil sleeve 
and the other is a gear shroud. Both 
the old and new designs of the sleeve 
were illustrated on page 468, August, 
1943, Propuct ENGINEERING. 

The recoil sleeve, originally a 16-lb. 
manganese bronze casting, was rede- 
signed by Chrysler engineers in car- 
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bon steel and sprayed with 2 lb. of 
Tobin bronze. The saving of bronze 
amounts to at least 60,000 lb. per 
month. Tests show that the redesign is 
equal to the original in frictional qual- 
ities, has equivalent resistance to seiz- 
ure, and has good shear strength al. 
though tensile strength is low. 

The gear shroud, originally a bronze 
casting, is now a 280-lb. malleable iron 


a weld should be imperfect. This type 
of application of metallizing has come 
into wide use. 

The speed of handling this opera- 
tion in fast production, its simplicity 
and efficiency, and its low cost are out- 
standing features of its use, according 
to E. S. Burch, chief engineer. One 
pass of the gun with a downward 
sweep and one pass upward completes 
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the metallizing operation. Coatings 
intended primarily for protection 
against corrosion are rarely machine 
ünished since sprayed surfaces usu- 
ally correspond to those of fine cast- 
inzs. When decorative effects are de- 
sired the coatings can be ground, pol- 
ished or chemically treated to produce 
various colors. 

Spark-proofing of powder tanks is 
another application of metallizing re- 
ported by the Floyd-Wells Company. 
Ordinarily this was accomplished by 
use of a bronze or aluminum casting 
at the mouth of the tank. The tanks 
are now made entirely of sheet steel. 
Athick bronze coating is applied to 
the inner and outer surface at the open 
end for a depth of 414 in. and the re- 
mainder of the body is zinc-coated. A 
specially engineered set-up enables 
multiple metallizing guns to operate 
simultaneously. 

Alloy steel once was used for cast- 
ing conveyor pans in a mid-western 
foundry. Now these pans are made by 





Spraying speed nuts with zinc is accom- 
plished in this production set-up at Tin- 
nerman Products, Incorporated. 





* 
Marked savings in stainless steel are realized by fabricating refrigerator trailer bodies 
of other metals and adding a surface-coating of zinc as shown. 


John Nooter Boiler Works Company, 
St. Louis, of mild steel and the alloy 
applied only to the surface for suffi- 
cient depth to satisfy heat resistance 
requirements of the conveyor. 

Important savings in nickel-chrome 
alloy are made by coating the anneal- 
ing covers at a large steel fabricating 
and rolling mill in Pennsylvania. 
Previously made of 18-8 stainless, each 
cover required approximately 600 lb. 
of chromium and 240 lb. of nickel. 
Now they are made of carbon steel 
boiler plate and sprayed with 30 lb. 
of aluminum. While it is true that the 
metallized covers withstand only 96 
heats as against 150 to 175 for those 
made of stainless, a saving of chro- 
mium and nickel has been accom- 
plished by a reasonably satisfactory 
substitute. 

Furnace equipment and parts can 
also be made of metallized carbon 
steel. One large company has saved 
40,000 lb. of alloy steel in four months 
by this means. 

A second class of applications for 
metallizing are those on which less 
durable base metals can be made to 
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give much longer and more efficient 
service by coating with wear or cor- 
rosion-resistant metals. 

Outstanding in this group of appli- 
cations is the spraying of pure alu- 
minum on aluminum alloy aircraft en- 
gine components as a protection 
against atmospheric corrosion. Wright 
Aeronautical Corporation and others 
are now employing fast production 
line equipment to do this job auto- 
matically. At the Wright plant an auto- 
matic spraying machine utilizing seven 
guns simultaneously sprays thin-finned 
cylinder heads to the full depth of 
the fins in 75 seconds, 8 percent of 
the time formerly required by manual 
operation of metallizing guns. Prior to 
the application of metallizing, these 
parts were given two coats of paint, 
both requiring baking for consider- 
able time. Improved heat dissipation 
is another advantage of the change to 
metallizing. 

While most applications of metal- 
lizing to metals in this class are in- 
tended for imparting corrosion re- 
sistance, an instance where wear re- 
sistance may be gained by metallizing 
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the surtace ot a magnesium alloy part 
was indicated in Propuct ENGINEER- 
ING, June, 1943, p. 375. Similarly. 
aluminum parts might be coated for 
wearing surfaces. One advantage of 
such surfacing is that they are char- 
acterized by a porosity, which retains 
lubricant. Sprayed coatings have 
much lower tensile properties, elas- 
ticity and density, than the same ma- 
terial in the usual solid forms, such as 
sheet metal of the same thickness, and 
are usually unsuited to extreme pres- 
sure and shock. 

Innumerable examples could be 
cited where metallizing is employed 
to impart corrosion resistance. These 
include large tanks, which cannot be 
hot galvanized, heat-treating equip- 
ment such as salt and lead pots, super- 
heater tubes and supports, oil burner 
caps and baffle plates, pyrometer 
tubes, ladles, furnace conveyors, 
doors, and other parts, engine exhaust 
manifolds, laundry drying baskets and 
extractors, steel tubing in aircraft 
fuselages, wing members, floats, fuel 
tanks, beaching gear, and many other 
parts. Aluminum or zinc are most 
commonly used for aircraft parts. 

Speed nuts for aircraft are metal- 
lized with a 0.0005-in. coat of zinc on a 
large production basis by Tinnerman 
Products, Inc. Formerly electroplated 
with cadmium, it was found that car- 
bon steel picked up free hydrogen, 
which caused embrittlement, and 
necessitated a 20-hr. baking process 
to release the hydrogen. Wire mesh 
baskets containing the nuts are ro- 
tated now and zinc is sprayed on them 


for 5 or 6 min. The resulting finish 
withstands a longer test than the for- 
mer cadmium plating. 

Salvaging of worn parts is a main- 
tenance problem. Many worn parts 
have been put back into service after 
being rebuilt by metallizing. In addi- 
tion, metallizing can be a production 
tool for recovering rejects on the pro- 
duction line when used to restore 
proper dimensions to mis-machined 
parts, thus minimizing the number of 
rejects. 

Extremely close tolerances on Bof- 
ors gun base rings, which weigh 1,550 
lb., gears weighing 345 to 755 lb., and 
stands weighing 700 to 1,017 lb. have 
resulted in mis-machining, which has 
been repaired satisfactorily by metal- 
lizing. A mis-machined 3,600-lb. cast 
steel shaft, valued at $1,200 when fin- 
ished, was metallized back to re- 
quired dimensions by Canadian Vick- 
ers, Ltd. Approximately 6,000 roller 
spacers of seamless steel tubing were 
found machined 0.015 in. short. These 
were built up to required size by At- 
las Metal Spray Company, Philadel- 
phia. All such applications are exam- 
ples of considerable savings in time, 
labor and material. 


Non-Metallic Parts 


Applications of metallizing to other 
materials, such as cloth, plastics, and 
glass are most familiar, to the elec- 
trical industry. Outside this field, an 
application of metal to glass plate for 
the manufacture of commercial re- 
frigerators and refrigerated counters 


for stores is noteworthy. Two layers of 
glass plate are joined together with ap 
air space between them by first spray. 
ing copper along the edges and then 
soldering the two plates of glass to 
gether. This method is employed by 
Libbey-Owens-Ford. Copper is sprayed 
on glass by many manufacturers to 
make electrical contacts, means for 
soldering, and other purposes. Produc- 
tion coatings of aluminum on cloth 
for capácitors have been employed by 
P. R. Mallory & Company. 

When a combination of long and 
short bushings are utilized, as in the 
horizontal drawout type of oil circuit 
breaker, the long bushings must be 
surrounded with a metal cylinder from 
the grounded head of the breaker to 
a height sufficient to make the external 
flashover value of the long bushings 
equal to that of the short ones. Brass 
or other non-ferric casting are expen: 
sive, particularly since a tight fit is 
necessary to avoid corona difficulties, 
Bushings of mold-cured laminated 
phenolic Bakelite metallized with zine 
by Roller-Smith Company to a thick. 
ness of several mils have satisfactorily 
met the requirements. 

Most common application of metal. 
lizing wood is in foundries where its 
value in repairing or lengthening the 
life of patterns has been discovered. 

Post-war applications may well 
show further development in produc 
tion procedure, which will increase 
speed and uniformity of coatings, 
whether applied to metals or to other 
materials such as cardboard, leather, 
textiles, carbon, wood, or plastic. 


Simultaneous spraying of 0.030-in. coat of bronze at the mouths of two powder tanks is accomplished in this production set-up & 
Floyd-W ells Company plant. Bronze coating serves to make the openings spark-proof. A primer coating of zinc improves 
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FOR PRESENT AND POST-WAR PRODUCTS 


An editorial summary of developments in electric motors for 
industrial, domestic and aircraft accessory applications, with 


eference to mechanical and electrical characteristics. 
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EH DEVELOPMENTS IN MOTOR DESIGN mMm 


€ Research projects and design studies that have been 
carried on in the field of highly specialized war equip- 
ment form a promising background for improved post. 
war motors for industrial, commercial, and domestic 
applications. 

General purpose motors have been redesigned by prac. 
tically all motor manufacturers. In the new designs, all 
internal motor parts are fully protected against flying 
chips, falling particles and dripping liquids by the elimi- 
nation of all openings in the upper half of frames and end 
bells. Openings for ventilation are in the under side of 
end bells. 

Fractional hp. motor designs, formerly used in large 
quantities in home appliances, have been improved to suit 
special applications such as compressor motors for tanks, 
high-frequency motor-generators for testing, motors for 
aircraft cameras, machine tool motors, gun-cooling pump 
motors, and ventilating fan motors for gun turrets. 

Aircraft motors are of special mechanical and electrical 
construction to obtain light weight, to meet small space 
requirements, and to withstand excessive vibration, extreme 
atmospheric temperature and weather conditions. 

Direct current battery operated motors have been devel- 
oped to drive small accessories on flying and mobile war 
equipment. 

Continuous research is in progress to determine which 
lubricants are best suited for operations over a wide range 
of temperatures under both intermittent and continuous 
duty cycles. 

Design studies are under way to develop small motors 
that will have sufficient oil capacity, or other means of 
adequate lubrication, so that they will not require addi- 
tional lubricant after leaving the factory. 





ws 


Se MATERIAL AND DESIGN IMPROVEMENTS EH 


e Aluminum, magnesium, and sheet steel are used to 
minimize weight of frames and housings. 

Improved steels reduce electrical losses and give in- 
creased output per pound of material. Iron for laminations 
and copper for windings are used more efficiently in new 
designs. 

Copper saving designs that reduce weight of both motor 
and wiring systems in aircraft have been developed to off- 
set increasing electrical loads. 

Smaller high speed rotating parts also are used to re- 
duce weight. 

Inorganic compounds and materials for winding insula- 
tions have been improved to resist high temperatures. 

Stator insulation life is prolonged by uniform cooling 
and elimination of hot spots. 

Heat dissipation has been improved through efficient 
proportioning of heat-conducting parts and directed or 
controlled flow of cooling air in both single-end and dou- 
ble-end ventilating arrangements. 

Loss of oil caused by circulation of air directly from the 
outside and through bearings is prevented by oil baffles, 
slingers, and labyrinth packing on the motor or inboard 
side of each bearing. In dusty locations, these devices help 
prevent abrasive dust reaching shaft and bearing surfaces. 

Overgreasing and subsequent overheating of bearings 
are prevented by grease chambers with pressure relief ar- 
rangements. In one design, fresh grease is directed into 
the bearing by two baffles cast integral with the end 
shield; wornout grease is forced downwards and out 
through pressure relief hole. 

Long running fits at bearings prevent entrance of dust, 
dirt, water and corrosive materials. 

Cartridge-type bearing housings exclude dirt even though 
rotor assembly is removed from the motor. 
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EE DIMINUTIVE MOTORS m |o 


FOR SMALL DEVICES, D.C. OR DRY CELL POWER 


€ One to two watts output. 
Operates on either 6, 12 or 24 volts. 


Dry cell batteries can be used for power. 

Lubricated to start at temperatures as low as —50 
deg. F., and attain full rated speed in two minutes. 

Speed ranges from 5,000 to 12,000 r.p.m. depend- 
ing upon rotor winding. 

Governed speed if desired—mechanical speed gov- 
ernor can be mounted on shaft extension. 

Permanent magnet is used for stator. 

Die-cast aluminum alloy housing is cast around 





magnets, making a compact rigid unit. 


Delco Appliance Division, General Motors Corporation 


FOR SMALL POWER REQUIREMENTS 


€ Four to twenty watts output. 

Operate on 105-120 volt, 60 cycle, a.c. supply. 

Special motors for voltages from 6 to 260, at 25 to 80 B 
cycles. 
Integral bridge-type construction with heavy shading 

characteristics. 

Stainless steel shaft, ground and polished. 

Self-aligning graphited bronze bearings. 

Wick type oilers are inclosed to prevent drip and evap 
oration. 

Bronze bearings without oil cups are supplied when 
motors operate immersed in light mineral oil. 

Dust seals can be placed between bearing plates and 
motor laminations to prevent dust and lint from entering 
air gap between rotor and stator. 

Rust-resistant motors have all laminations coated with 
iron phosphate before stacking. Rotors are cadmium plated 





after grinding. 


Barber-Colman Company 


APPLICATIONS 


Advertising machines Incubators Program switches 
Revolving barber poles Laboratory devices Temperature regulators 


Damper controllers Motion picture projectors Time delay contactors 


Hair dryers Small ventilators Toys 
Humidifiers Ozonizers Refrigerators 
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SMALL HYSTERESIS MOTORS FOR CLOCKS AND TIMING DEVICES 














€ Speed of motor keeps in absolute step with the 
frequency of the energizing a.c. power. 

Residual magnetism is used for self-starting and 
for operation. 

Operation not affected by voltage drops of 20 per- 
cent under rated load conditions. 


Temperature variations between 0 and 100 deg. F. 
do not affect operation. 


Time and step of a number of motors, connected 


to same power system, will be kept without individ- 
ual variation after having been properly set. 


Built to suit any one commercial voltage and fre- 
quency, and for any one speed at the terminal shaft. 
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Warren Telechron Company 


Wl DEVELOPMENTS IN AIRCRAFT MOTORS 








CONSTRUCTION FEATURES AND TYPES 


® Lubricated for Operation over a temperature range 


of — 50 to + 125 deg. F. 


Dynamically balanced armatures for minimum 
vibration. 


Bodine Electric Company 


Fibre inserts in nuts to prevent loosening. Screws 
are safety-tied with wire. 

Receptacle-type terminals to receive plug connectors 
eliminate use of tools in making connections while in- 
stalling, or breaking connections when dismantling. 
Tongue and groove design assures correct polarization 
when changing motors by preventing improper mating 
of terminals. Plugs and receptacles are locked together 
by means of quick-acting threaded ring or collar. 

Series, split-series, and shunt wound for either 12 
or 24 volts d.c., in ratings for intermittent and con- 
tinuous duty. Intermittent duty motors after each 
operation must be allowed to cool to ambient tempera- 
ture before starting again. 


APPLICATIONS ON AIRCRAFT 


Fuel pumps . . . De-icers . . . Anti-icers . . . Propeller 
featherers . . . Retractable landing lights . . . Retract- 
able landing gears . . . Recording devices . . . Con- 


trolling devices. 













Improved Carbon Brushes — Brush life at altitudes in 
the range of 20,000 ft. and higher has been increased 
more than fifty-fold. At low altitude flying, standard 
carbon brushes operate satisfactorily, but at high alti- $ 
tudes thin air and lack of moisture cause the brushes to B 
wear rapidly, sometimes failing during a single fligh. E 
With specially treated carbon brushes, wear during 

high altitude flying has been reduced to one-thousandth 
of an inch per hour. It is expected that further develop 
ments, still on test, will result in even longer life. 


Beryllium Copper Brush Springs — Wear of brushes dur- 
ing the running-in period is reduced through use of 
specially heat-treated and cold-worked beryllium copper 
springs which have high fatigue resistance. Such springs 
retain their stiffness over long periods, even over wide 
temperature ranges. Therefore initial spring tension 
need not be greatly in excess of that desired after con- E 
ditions have arrived at equilibrium. Hence initial brush | 
pressure on commutator can be set to only slightly more 
than the final running pressure desired. Brush wear is E 
reduced. Beryllium copper also has desirable corrosion 
resistant properties. 
























































Explosion Proofing — Long flame-quenching paths at each 
joint prevent gas explosions inside of totally inclosed aircraft 
motor from reaching outside. In this design, long path is ob- 
tained by putting an aluminum sleeve on the shaft next to 
the bearing at the shaft extension. Close bearing fit over wide 
temperature range is obtained by employing a steel sleeve in 
bearing chamber. Coefficient of expansion of steel sleeve 
approaches that of ball-bearing outer case. 










Oil Lubrication — In one series, ball bearings are lubricated 
by oil-saturated woven felt washers adjacent to the inner 
case. In another series designed for operation at higher tem- 
peratures, bearings are lubricated by oil bleeding into them 
from grease in an adjoining cavity, this prevents sticking 
caused by soap base remaining in the bearings after high 
temperature operation. 


Lightweight Metals — Magnesium alloy frame castings. 

Aluminum alloy bolts, screws and other small parts in the 
assembly. 

Corrosion-resistant Air Corps No. 7 protective treatment 
and zinc chromate coat is applied to castings. Outer finish is 
applied by accessory manufacturer after assembly to the 
driven apparatus. 


Heat Resistance — Glass and other types of insulated wire to 
suit operating temperatures are used for field coils. Coils are 
taped with glass and linen tape, dehydrated and impregnated 
with high-temperature varnish and baked. 





Bodine Electric Company 


General Electric Company 


g Steel shell housings for light weight and rigidity. 
de Aluminum or magnesium end shields to save weight. 


Inserts in end shield castings house double-shielded ball 


ht bearings. 

fe Resistance to aging and heat shock is obtained in field 
IS windings through use of synthetic enamel-coated wire. Class 
n 


B insulation is used throughout rotor. Rotors, after winding, 
are treated with a bonding and heat-resistant varnish. Stator 
is treated with varnish after field coils are assembled. UN 
; "tH WA iuit iis nir. i : 
ar ; : is Tutti d ARV ens th 
Finish. Aluminum castings are anodized. Exposed steel FF S mu S s 
parts are cadmium plated. Zinc chromate primer for alumi- 


num castings and black wrinkle finish can be added. 


e e 


Multipolar designs with laminated pole pieces bolted into 
stator yoke decreases both size and weight. 

Splines, threads, pinions, worms, keyways, flats or squared 
extensions, when required are cut on heat-treated alloy steel 
shafts. 


ME AIRCRAFT MOTORS MEE 


LOW WEIGHT-POWER RATIO 


€ Four frame sizes are used in a series of 24 volt, d.c., 
motors with outputs ranging from 2 watts to 8 horse- 
power. 


Length of motor is varied in each frame size until 
practical considerations make it desirable to go to the 
next larger or smaller diameter frame. 


Low weight-power ratio is obtained by eliminating 
all materials not required for useful work. Units are 
almost solid metal. 


Small space required is result of distributing iron for 
the field and armature to obtain uniform magnetic flux 
density in all parts of motor. 


High operating temperatures made possible by use 
of glass enamel coated wire with an insulation of fiber 
glass and mica. 


Movement of windings in service is eliminated by 
vacuum impregnating the wound units and baking them 
to form a solid insulated body free from voids. 


Intermittent duty motor rated at 12 watt output, 
speed 13,000 r.p.m., with aluminum castings and elec- 
tromagnetic clutch, weighs 0.81 Ib. Over-all dimensions 
are 1916 x 1916 x 4116, in. A 3 h.p. motor of similar 





Lear Avia, Inc. 


type and construction, except speed is 9,000 r.p.m., 
weighs 1734 lb., over-all dimensions are 41546 x 51^ x 
11 inches. 


ELECTROMAGNETIC CLUTCH DRIVE 


€ Stopping driven parts in any desired position is ac- 
complished by de-energizing the disk clutch and apply- 
ing brake when d.c. motor current supply is cut off. 
Motor armature, with its high inertia, coasts to a stop. 

Stationary electromagnet coil is connected in series 
with the motor. Driving disk of magnetic material is 
integral with armature shaft. Driven disk, also of mag- 
netic material, is integral with motor output shaft. 
When current is supplied to motor, the electromagnet 
coil is energized and draws the driven disk against the 
rotating driving disk. The disks held together magnet- 
ically rotate as a unit, thus driving the motor output 
shaft. 

Magnetic attraction ceases between the driving and 
driven disks when current supply is cut off, thus de- 
energizing the coil. Driven parts are stopped almost in- 
stantly as spring uncouples the driven disk and presses 
it against stationary brake disk. 

Motors with electromagnetic clutch drive are suitable 
for applications where requirements are: — 

Accurate indexing of a moving part. 

Return to a predetermined initial position of in- 
dexing. 

Given load to be released or picked up quickly. 

Abrupt stopping, starting or shifting of a device with 
mechanical or with photocell control. 


Releasing or picking up loads after driving unit has 
reached a predetermined speed. 

Timing fixed cycles with high accuracy. 

Exact positioning of parts by remote motorized 
control. 

Abrupt starting or stopping of driven members in 
response to control signals. 









































































HIGH-FREQUENCY A.C. MOTORS 


e Electrical loads on military airplanes have grown 
greatly in the last three years because of the increas- 
ing use of electric power to drive auxiliaries, the use 
of motor-driven instead of engine-driven hydraulic 
pumps, and the development of new flight and com- 
bat devices. 

Excessive copper weight has been avoided by in- 
creasing the line voltage and using high-frequency 
motors. 

Weight of copper and iron needed per motor 


horsepower is smaller with high-frequency design. A 
400-cycle motor requires about 1/7 of the iron used 
in a corresponding 60-cycle motor, which in turn re- 
duces the amount of copper needed. 

Commutator and brush maintenance problems are 
eliminated through use of alternating current. 

Motors have been developed for 400- and 800- 
cycle, single-phase, 60 or 120-volt circuits, and also 
for 400-cycle, 3-phase circuits for operating pumps, 
blowers, actuators and other aircraft equipment. 






































* * * 


Single-Phase High-Frequency Motor and Blower | 


Operates on power supply of radio transmitter, 800- or 400- 
cycle, consumes approximately 20 watts. 


Can start at temperatures as low as —30 deg. F., and will run 
* B inhigh ambient temperatures. 


_ — Stator is locked with an aluminum band. 


x Vibration is minimized by dynamically balancing rotor and 
blower fan as a unit. Rubber shock mounts also are sometimes 
provided. 


Either 60 or 120 volts can be used depending upon capacitor 
required with motor. 
AS Speed of motor is 6,700 r.p.m. Weight, less capacitor, is ap- 
proximately 24 ounces. 
Self-contained motor and blower unit is used for air circu- 
lation and ventilation in radio equipment. | 





in Westinghouse Electric & Manufacturing Company 


* * * 
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Three-Phase High-Frequency Motors 








Intermittent and continuous duty motors designed to operate 
on 3-phase, a.c., 400-cycle circuits. Sizes range from l% to 15 
h.p. Synchronous speeds are 6,000, 8,000, and 12,000 r.p.m.; 
lower speeds are obtained with integral-type gear reducers. 

Bearings with self-contained seals are pre-packed with low 
temperature grease to meet Air Corps specifications. 

Magnesium alloy housings combined with the weight econ- 
omy inherent in 3-phase high-frequency power are factors that 
make possible a high power-weight ratio. 

Windings are stationary. Standard AN type connectors can 
be supplied. 


Motors are finished in black wrinkle enamel. 





U.S. Electrical Motors, Inc. 


Wl HIGH-FREQUENCY MOTORS 


SHELL-TYPE MOTORS 


€ Close center dimensions in multiple shaft or spindle 
machines, can be obtained by using built-in polyphase 
squirrel cage induction motors, which consist of a shaft- 


less rotor and a shell that contains stator punchings and 
windings. 

Compactness is achieved by keeping over-all diameter 
of motor small and using longer parts than those built 
into standard motors. 

Small diameter of rotor makes it inherently suitable for 
Operation at speeds much higher than 3,600 r.p.m. 

Speeds of 32,400 r.p.m. are attained with 2-pole motors 
operating on frequencies of 540 cycles. Research and lab- 
oratory studies now in progress point toward much higher 
speeds, in one case 200,000 r.p.m. Multispeeds are ob- 
tained by using a multifrequency power supply. 

Designer of the driven machine must make arrange- 
ments for bearings, lubrication, ventilation, and balancing 
at critical speeds. 

Applications for shell-type, high-speed motors are: 

Boring machines, multiple-spindle drilling machines, 
grinders, saws, wood-working machinery, rayon and thread 
spinning machines. 


General Electric Company 


METHODS OF VENTILATING SHELL-TYPE MOTORS 






mounted auxiliary fans. 


Section AA 


Open, single-end ventilated, with one shaft- Totally inclosed, fan cooled, single-end ventilated, 


mounted auxiliary fan. with one shaft-mounted external fan. 





Open, double-end ventilated, with two shaft. 
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gU co or o METEO eMe TORQUE MOTORS B 


FOR ACTUATING DEVICES THAT STALL 


à Operating requirements of the actuated machine 
or device determine the designed-in working char- 
acteristics of the motor. 

Ratings, in lb. in. or lb. ft., are built to suit the 
expected stalled and running torque requirements 
involved during the cycle of operation. 

Frequency of operation, length of time that motor 
is connected to power supply, permissible tempera- 
ture rise, and dimension limitations, all influence 
the design of the motor. 





Foot-mounted motor joined by a flexible coupling 
Built for both a.c. and d.c. operation. to a worm and wormwheel which operates 


Can be readily attached to or built into machines, : enti 
and operated through remote control. 
Advantages obtained with torque motors: 
Install a specified amount of driving or hold- 


ing force in a small space. Foot-mounted motor with 

. rack and pinion to con- 
vert rotary motion into 

Can be used instead of solenoids or magnets. Te Ue 


Provide maximum power at start. 

Can be quickly reversed. 

Simplify complicated mechanical methods. 
Put power where it is wanted. 


Can be mounted in any position. 





B. A. Wesche Electric Company 
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Mounted on flanged bracket. Torque motor is 

equipped with a brake to obtain quick stop- 

ping at any point in cycle. Motor is coupled 
to a crank through a gear reduction. 





Flanged bracket mounting, with flexible coupling and screw to 
transform rotary motion to traverse movement. Force delivered 
depends upon the pitch of screw. 


Motor frame is machined to 
fit machine member. Motor 
shaft is splined to fit cou- 
pling or driven member. 





Flanged frame mounting. Right-hand spiral 
gear operates cam and arm mechanism. 





EN ADJUSTABLE-SPEED A.C. MOTORS ENEEEEEEEEEEEEENENENR | 


FOR SPEED REGULATION OVER WIDE RANGE 


A.C. line 





@ Variable speed to suit requirements of processes 
that are timed on the basis of production conditions 
or other variables. 


Efficient utilization of machine capacity inherent in 
speed regulation over a wide range. 


Slow speeds when beginning operations for thread- 
ing and feeding materials. 

Sensitive control of torque at starting. 

Speed regulation by means of the ordinary slip- 
ring induction motor is not always satisfactory. When 
d.c. is available, speed regulation is not a problem 
since the d.c. shunt motor has excellent regulation 
characteristics. 


Advantages obtained with adjustable-speed motors; 


No intermediate variable speed unit between 
motor and machine. 

Operating speeds are obtained over a wide range. 

Speed adjuster can be placed for convenience of 
the operator. 

Motor can be stopped and started without inter. 
fering with the speed setting. 

Slow speeds can be had while threading material 
by hand or inching when setting up work. 

Ample torque with controlled acceleration for all 
starting conditions. 


FULL TORQUE OVER SPEED RANGE 


€ Operates at an infinite number of speeds between a minimum 
of a few r.p.m. and a maximum of 1,720 r.p.m. 

Full load speed range in continuous operation is 580 to 1,720 
r.p.m. for standard motors. 

Ratings range from 1 to 7 hp., for operation on 220-, 440- 
or 550-volt, 3- or 2-phase, 60-cycle circuits, 

Speed depends upon the voltage applied to the rotor winding. 
Adjustable voltage to rotor winding is obtained from an induc- 
tion-type voltage regulator. 

Operating characteristics are similar to those of a d.c. shunt 
motor. 

Construction Features. Stator core and windings are similar to 
those of an induction motor. Stator windings are connected di- 
rectly to the line and require no current adjustment. Rotor wind- 
ing is similar to a d.c. motor armature winding and is connected 
to a commutator, Brushes are set in a fixed position. 





Crocker-Wheeler Electric Manufacturing Company 


EDDY CURRENT SLIP CLUTCH MOTOR 


Louis Allis Company 


General construction of eddy current slip clutch motor 
with typical excitation arrangement. 















Transforrner E 


Rectifier- T 


Clutch armature.. 








€ Speed variation obtained by varying the slip be- 
tween clutch armature and field member by chang: 
ing excitation through voltage regulation. With 
constant excitation, torque increases with slip. 

Excitation is produced by d.c. from transformer 
and rectifier. 

Rotor of a.c. motor is mounted on quill which 
is free to turn on motor shaft. 

Magnetic steel ring-shaped clutch armature is at- 
tached to quill. 

Field member, also of magnetic steel, inside of 
clutch armature carries coil and field poles. Cail 
receives d.c. excitation through two collector rings 
in circuit with rectifier. 

Output shaft extends through motor and is 
driven by attached field member rotated by mag: 
netic force which acts to pull the two clutch men 
bers into step. 
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| E GOVERNOR-CONTROLLED MOTORS EN 


FOR MAINTAINING SELECTED SPEEDS 


X coe NER 


e Centrifugal switch governs speed of universal se- 
| ries wound motors or shunt-wound d.c. motors rated 
f from 1/50 to 1/10 hp. 


e |] Governor is also used on series universal motors to 


of B secure equal a.c. and d.c. speeds, and on d.c. shunt 
Í motors for applications normally driven by a.c. syn- 
; 
a. F chronous motors. 
Resistance and capacitance values are determined 
ial experimentally. Specific applications determine the 


design of governor-controlled motors. 
Racing of the motor is eliminated. 


Close speed limits are maintained at selected mo- 
tor speed, regardless of ordinary changes in voltage, 
load or frequency. 





k Maximum speed range covered by one governor is 
from 500 to 6,500 r.p.m. 


Speed adjustments can be made while motor is 
running when one type of governor is used. Another 
type is available for adjusting speeds only at standstill. 

Constant speed on a.c. and d:c. makes these motors 
suitable for portable motion picture projectors. 


| High torque on low speeds supplied by governor 
motors 1s an important requirement on devices such as 
domestic food mixers. 


Bodine Electric Company 





EE MOTORS TO BUILD INTO MACHINES i | | 


PARTIAL MOTORS 


€ Simple and compact drive arrange- 
ments are often possible by using 
parts of motors to make an integral 
drive and machine assembly. 


Driving unit, consisting of a mo- 
tor minus end shield and bearing, 
can be bolted directly to the end or 
side of driven machine, and machine 
shaft coupled to motor shaft. 


Short over-all length of driving 
unit and machine are possible by using motor parts as 
components of the driven machine. 

Compactness in design can be achieved by using mo- 
tors minus end shiclds, bearings and shafts, with rotor 
mounted directly on shaft or spindle of driven machine. 








General Electric Company 
4 
Means for proper ventilation, mounting, alignment 


and support of bearings when using partial motors, 
must be provided in the design of the machine. 


Applications: Machine tool head stocks, small hoists, 
gear reducers, grinders, compressors. 


FLANGE-TYPE MOTORS 


€ No base plate needed for support of driving unit 
when footless round frame motors with flange-type end 
shields are bolted directly to the driven machine. 

No support needed for many types of machines that 
can be bolted to or overhung on flange-type end shield 
motors which have feet. 


Accurate alignment of motor and driven machine is 
assured by rabbett in mounting surface of end shield. 


Tight-fitting coverplate for machine is provided by 
solid face of end shield. 


Shaft extension made to suit specifications. 


General Electric Company 
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Compact direct drives are possible, without the ne- 
cessity of the designer providing arrangements for ven- 
tilation, lubrication, bearing supports and alignment 
of connected parts. 

No cooling air comes from the driven machine. Ven- 
tilating air inlet to motor is on the motor side of end 
shield face. 

Different installation requirements can be met with 
little or no change in the design of the machine, since 
motors of different power and service ratings or types 
of inclosure can be furnished with the same end 
shield mounting dimensions. 
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INTEGRAL HORSEPOWER MOTORS EE 


INTERCHANGEABLE SERIES 


@ Identical dimensions for shell, head fit, bolt circle 
holes, shaft size and conduit box mountings made in 
any one frame size for all motor types. 

Mounting arrangements for one type of motor need 
not be changed or redesigned when requirements 
make it desirable to install a motor of some other 
type. 

External appearance of motors differs from one 
type to another only in the motor end head opposite 
the shaft extension. 

Series consists of polyphase induction motors, ca- 
pacitor-start induction motors, standard d.c. motors 
and generators, single-phase repulsion-start induction 
run motors, and other types. 


ny 





Robbins & Myers, Inc. 





TOTALLY INCLOSED INDUCTION MOTOR 


Metal Dust Explosion Proof— External parts do not get hot enough 
under permissible loads to cause ignition of surrounding dust, 
despite the insulating effect of a covering of dust. 





7 Smooth contours facilitate cleaning. 
" No dust which might cause an internal explosion can enter the 
X M6 notor. 
Dust excluded from the bearing housing by means of rotating 
y BP labyrinth seal at the shaft opening and a complete cast iron bear- 
d [ing inclosure. 
| Pressure relief lubrication system provides for the greasing of 
h bearings without disassembly of dust-tight inclosures. 
á Developed to meet need brought about primarily by the exten- 
sive use of magnesium and aluminum in war production in metal 
: working and ordnance plants, where combustible metals are being 


handled in powdered form, or where machining, grinding, or 
polishing operations are performed. 


* 


DOUBLE-REDUCTION GEARMOTOR 


General Electric Company 


€ Self-contained drive unit consisting of motor and speed- 
reducing unit, 

High efficiency inherent in high-speed motor retained by util- 
izing gear reduction to obtain low output speeds. 

Simplified design assures minimum maintenance and replace- 
ment. 

Split-case construction makes all gear units readily accessible. 

Built to suit any of a variety of industrial applications. Designs 
are in accordance with American Gear Manufacturers Association 
recommended practice. 

Positive splash system lubricates gears and bearings including 
motor bearing in gear unit. 

Grease-lubricated bearing in front motor bracket. 

Breather equalizes pressure to assure cool operation. Filter is 
provided for inclosed motors or dusty atmospheres. 


Quiet smooth operation is obtained with helical gears and 
pinions having maximum tooth overlap. 





Westinghouse Electric & Manufacturing Company 
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A. G. Redmond Company 


ELECTRICAL MOT 


Adel Precision Products Corp., 10777 Vanowen St., Burbank, 
Cal. 

Advance Electric Company, St. Louis, Mo. 

Alliance Mfg. Company, Lake Park Blvd., Alliance, Ohio 

Allis Chalmers Mfg. Company, 1126 South 70th St., Mil- 
waukee, Wis. 

Armor Electric Mfg. Company, Erie, Penn. 

Baldor Electric Company, 4353 Duncan Ave., St. Louis, Mo. 

Barber-Colman Company, River & Loomis St., Rockford, Ill 

Black & Decker Company, 1708 Union Commerce Bldg., 
Cleveland, Ohio 

Bodine Electric Company, 2254 West Ohio St., Chicago, Ill 

Burke Electric Company, 12th & Cranberry Sts., Erie, Penn. 

Century Electric Company, 1806 Pine St., St. Louis, Mo. 

Cleveland Electric Motors, Cleveland, Ohio 

Crocker-Wheeler Company, Ampere, N. J. 

Delco Appliance Div., General Motors Sales Corp., 391 
Lyell Ave., Rochester, N. Y. 

Diehl Manufacturing Company, Elizabeth, N. J. 

Dumore Company, 14th & Racine Sts., Racine, Wis. 

Eicor Inc., 1060 West Adams St., Chicago, Ill 

Electric Specialty Company, Stamford, Conn. 

Emerson Electric Mfg. Company, 1824 Washington Ave., 
St. Louis, Mo. 

Fairbanks Morse & Company, 600 South Michigan Ave., 
Chicago, Ill. 

Fidelity Electric Company, 332 North Arch St., Lancaster, 
Penn. 

General Electric Company, 1 River Rd., Schenectady, N. Y. 

General Industries Company, Taylor & Olive Sts., Elyria, 
Ohio 

Gilbert Company; A. C., 493 Blatchley Ave., New Haven, 
Conn. 

Hamilton Beach Company, Racine, Wis. 

Hansen Manufacturing Company, Princeton, Ind. 

Harnischfeger Corp., 4400 West National Ave., Milwaukee, 

is. 

Heinze Electric Company, Lowell, Mass. 

Hertner Electric Company, Cleveland, Ohio 

Holtzer-Cabot Electric Company, 125 Amory St., Boston, 
Mass. 

Howell Electric Motors Company, 409 N. Roosevelt Ave., 
Howell, Mich. 

Ideal Electric & Mfg. Company, Mansfield, Ohio 

Imperial Electric Company, 84 Ira Ave., Akron, Ohio 
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BALL AND SOCKET TYPE 


@ Self-aligning porous-type bearings of long length pro. 
mote long life. 

Bearings are fed from oil saturated wool felt reservoir. 
Felt retains oil during shipping so that motors are ready 





to run when received. 1 
Oil flinger on outside and oil flinger and catcher at in- f 
side of motor bearings throw oil which seeps out through F 
bearing clearance back into oil reservoir. 
Cooling shell on totally-inclosed, shaded, pole-type mo- 
tor, 1/25 to 1/125 hp., guides air from fan through radi- 


ating fins on die-cast frame. - 5 Dera 
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OR MANUFACTURERS I «ir. 


Janette Mfg. Company, 556 West Monroe St., Chicago, Ill. 
Kimble Electric Company, 2011 West Hastings St., Chicago, 
Ill. 


Kingston-Conley Electric Company, Brook Ave. & Pearl St., |. 
Plainfield, N. J. tion 

Lear Avia., Inc., Piqua, Ohio 

Leland Electric Company, Webster & Leo Sts., Dayton, Ohio 

Louis Allis Company, 427 East Stewart St., Milwaukee 7, — 
Wis. 

Master Electric Company, 100 Davis Ave., Dayton, Ohio 

Minneapolis-Honeywell Regulator Company, 2747 4th Ave, 
So., Minneapolis, Minn. 

Ohio Electric Mfg. Company, 5900 Maurice Ave., Cleveland, 
Ohio 

Oster Mfg. Co.; John, Racine, Wis. 

Peerless Electric Company, 1401 W. Market St., Warren, 
Ohio 

Redmond Company; A. G., Owosso, Mich. 

Reliance Electric & Engineering ees S 1088 Ivanhoe 
Rd., Cleveland, Ohio 

Robbins & Myers, 1345 Lagonda Ave., Springfield, Ohio 

Speedway Mfg. Company, 1834 South 52d Ave., Cicero, Ill. 

Star Electric Motor Company, Grove St. & Bloomfield Ave., 
Bloomfield, N. J. 

Sterling Electric Motors, Inc., 5401 Telegraph Rd., Los An- 
geles, Cal. 

Sturtevant Company; B. F., Hyde Park, Boston, Mass. 

Sunlight Electric Company, Div. General Motors, Warren, 
Ohio 

Torq Electric Mfg. Company, 6607 Carnegie Ave., Cleveland, 





Ohio 

U. S. Electric Motors, 80 34th St., Brooklyn, N. Y. 

U. S. Electrical Motors, Inc., 200 East Slauson Ave., Los 
Angeles, Cal. 

Victor Electric Products, Inc., 2950 Robertson Ave., Cin- 
cinnati, Ohio ~ 

Wagner Electric Company, 6400 Plymouth Ave., St. Louis, 
M 


o. 
Walker-Turner Company, Plainfield, N. J. 
Warren Telechron Company, Ashland, Mass. 
Wesche Electric Company; B. A., 1628 Vine St., Cincinnati, 

Ohio 
Westinghouse Electric & Mfg. Company, East Pittsburgh, 

Penn. 
Zobell Electric Motor Corp., Garwood, N. J. 
Piv 
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INDUSTRY AND SOCIETIES 


NEWS - READER LETTERS - MEETINGS 


i| Post-War Automobile Design 


Í DrePARTURES from current automobile 
| design will not be "radical" in the 
Í post-war period, according to an ex- 
haustive survey of engineering opinion 
presented by Floyd F. Kishline, chief 
engineer of the Nash Motors Divi- 
Í sion, Nash-Kelvinator Corp., at a re- 
cent meeting of the Metropolitan Sec- 
Í tion of the Society of Automotive En- 
gneers. Another point brought out 
was that it will be a matter of years 
before realities catch up with current 

| "air-brush" stylists’ renderings. 
Evidence was presented, however, 
| of broad differences of opinion among 
engineers as to the speed and direc- 
| tion in which design of component 


is 


| Will Be Evolutionary 


automobile parts would progress. The 
survey on which Mr. Kishline based 
his report showed special interest in 
two particular mechanical potentiali- 
ties—supercharging of automobile en- 
gines for greater efficiency and major 
improvements in torque converting. 
War production progress has stimu- 
lated the hope that an efficient, low- 
cost, constant-variable transmission 
can soon be developed for automotive 
use. 

On the marketing side, the survey 
indicated an expectation that post- 
war cars will be more, rather than 
less, expensive than their pre-war 
predecessors principally because of 








Pivets on directional gyros, major 
components of the “automatic pilot” 
used on airplanes, are so accurate and 
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Hypodermic Lubricates Small Pivots 





Blectric Auto-Ltte Co. 
require such a small amount of lubri- 
cant, that it is necessary to oil them 
with a hypodermic syringe. 
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higher taxes and labor costs. These 
may well have to be offset by greater 


efforts toward “economical” rather 
than “radical” designing. For the 
present, it was made clear, little con- 
crete work on post-war design is in 
progress because the engineers in- 
volved are fully occupied with war 
production. 

Other interesting results of the sur- 
vey were an indication of agreement 
that 60 m.p.h. was a sufficiently high 
top speed for smaller automobiles and 
that few engineers expected revolu- 
tionary shifts to light metals except 
for the use of secondary aluminum in 
engine and accessory parts. Carbon 
steel seems the most probable metal 
for the bulk of post-war automobile 
structural material Strong interest, 
but relatively little specific agreement, 
was reflected by the survey on the 
substitution of fuel injection for ortho- 
dox carburetion and the possible use 
of air-cooled engines. 


Welding Stainless Steel 
Shown in Film 


As AN AID in the teaching of how to 
weld stainless steels a 16-mm. color 
sound film has been prepared by the 
Allegheny Ludlum Steel Corporation. 
Of possible interest to engineers is 
the magnified close-ups of the arc at 
work, showing the action of the pro- 
tective flux and the melting of the 
metal rod. This two-reel film, which 
takes about 25 min. to run, is avail- 
able without charge for showing be- 
fore interested groups. Requests 
should be addressed to Allegheny 
Ludlum Steel Corporation, Bracken- 
ridge, Pa. 


C.E.D. Headquarters 
Moved to New York 


MAIN oFFicEs of the Committee for 
Economic Development, were moved 
to 285 Madison Ave., New York, N. Y. 
on Nov. l. This was done to help re- 
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lieve crowded conditions in Washing- 
ton, where the organization previously 
had its headquarters in the Depart- 
ment of Commerce Building. In an- 
nouncing the move, John Fennelly, 
executive director, said: 

“Since its formation, the C.E.D. 
has had office space in the Department 
of Commerce Building which was 
made available by the Secretary of 
Commerce because he felt that the 
work which the C.E.D. is carrying on 
is of vital importance to the people of 
the United States. We are not an 
official nor even a semi-official agency 
of the government, however, and it 
seems only fair for us to move to our 
own offices. Our work is carried on in 
every community in the country, com- 
pletely independent of government; 
therefore, we feel that with conditions 


IMPROVED DESIGN 
OF BEARING CHAMBER SEAL 


To the Editor: 

Referring to your October number, 
page 663, entitled “Causes and Cures,” 
the first item discusses the possibility 
of eliminating leakage between the 
flange of stuffing box and bearing 
housing. The original design and the 
improved design illustrated are both 
incorrectly shown as to the possibility 
of eliminating the difficulty. It is sug- 
gested that standard conventional 
bearing practice be exercised, and that 
is to eliminate the shims and lead 
wire, as shown in the original design 
and allow the outer race to float by 
having a 0.005- to 0.010-in. positive 
clearance. Then the stuffing box with 
the integrally cast prongs can be 
used. A paper gasket inserted be- 
tween the stuffing-box flange and 
housing, in place of the lead wire 
shown in illustration, will give a posi- 
tive seal against leakage. This sugges- 
tion is standard conventional practice, 
when the inner race of a bearing is 
held rigidly to the shaft. 

—L. F. WICKMAN 
Oakland, Calif. 


ERROR NOTED IN 1941 
REFERENCE BOOK SHEET 


To the Editor: 

Recently we had occasion to make 
use of the Reference Book Sheet in 
your July, 1941, issue referring to the 
design of unfired pressure vessels. 
On sheet 3, page 393, giving the thick- 
ness for dished heads, we find that 





ANNUAL INDEX 


The annual index of the edi- 
torial content of Product Engi- 
neering for 1943 is available to 
subscribers without charge. Re- 
quests should be forwarded to 
the Editor, Product Engineer- 
ing, 330 W. 42nd Street, New 
York 18, N. Y. 





as crowded as they are here in Wash- 
ington, we ought to move to New 
Tork.” 

Some office space will be kept in 
the Department of Commerce Build- 
ing for use of certain research workers 
and staff members who are obliged to 
spend some of their time in Wash- 
ington. 





Discussions and Comments From Readers 


the letters Al and A2 should be inter- 
changed, as well as letters Bl and B2. 
Possibly it has been called to your 
attention before, but this is the first 
time we have run across it and think 
that this sheet should be corrected. 
We have calculated several heads and 
find the table to be correct after the 
above changes are made. 
—B. P. RaPrLEv, Chief Engineer 
International Petroleum Co. 
Talara, Peru 


WRONG DIMENSION GIVEN 
IN MODIFIED THREAD ARTICLE 
In Fig. 1 of the article “Modified 
Standard Thread for Primary Aircraft 
Structures,” Propuct ENGINEERING, 
Oct., 1943, p. 641, the dimension 
5/6H should be taken from the crest 
of the screw thread to the crest of the 
nut thread instead of from the crest 
of the screw thread to the bottom of 
the screw thread. Also, the symbol 
Rs should be used in place of R; for 


the root radius of the screw thread. 


PROBLEM ON BEARING LOAD 
ANSWERED BY READERS 


To the Editor: 

H. J. Smith’s calculation for load 
bearing, Propuct ENGINEERING, Oc- 
tober, 1943, page 674, is correct with 
the exception that he should use 
D x L. The reason for this is that 
when the bearings have worn and the 
rotors move toward the suction port 
there will be clearance on the dis- 
charge side of the rotors and pressure 
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will be applied to the full rotor fag. 

The pump will still operate sing, 

there will be a full seal on the suction 
side of the rotors. 

—H. M. Kuppinegp 

Pump Engineer 

Schutte & Koerting Co, 








To the Editor: 


I should like to submit a method oi 
calculating bearing loads on rotan 
gear pumps, for the benefit of H, J, 
Smith, whose problem was published 
in the October issue of PRopucr Ey. 
GINEERING, page 674. The load on the 
bearing of a rotary gear pump i 
made up of two factors: First, the 
hydraulic load, and second, the me. 
chanical load. The hydraulic load i 
a direct function of the pump dis 
charge pressure and is taken as the 
product of the pressure and the pr. 
jected area of one gear. So far, Mr 
Smith is quite correct. The hydraulic 
load per bearing is then 

2.3125 X 2.5 X 800 

T. CES o - 1,160 Ib. = L 

The mechanical load on the bearing 
is calculated the same as for a pair of 
spur gears. This mechanical load i 
expressed as follows: 
where Ia = P? + S? 

























pal 
r 
S = P tang 







- 
Q = torque input = ee 
in in. Ib. 
Hp. = actual hp. required to dr 
pump at given load 






N = r.p.m. of driving gear 

r = pitch radius of gear in inches 
a = tooth pressure angle of gear 
P = tangential force 










S = P tan ga 
Total load per bearing will be 
L4 2 






Since none of the conditions as t 
horsepower, speed, pitch of gears « 
pitch diameter are stated in M. 
Smith's problem, we cannot complet 
the calculations. I have used the fore 
going method for a number of year 
with excellent results. (Continuou 
check on performance has verified tlt 
results within very close limits. 

—H. F. Ow 
Associate Professi 
Industrial Engineerin. 
Purdue Universiti 






















ANALYZING FORCE 
AND TORQUE RELATIONS 
To the Editor: 


With reference to Mr. M. F. Spott 
analysis of epicyclic gear trains 7 
Propuct ENGINEERING, September 
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A(B-E) 
= E (B-A) 





Torque A _ Af, 
Torque E Ef, 


























page 609, I would like to submit a 
formula which is developed by a 
method which I call “instantaneous 
centers" and which is applicable with- 
out change to the six gear combina- 
tions shown in Mr. Spotts’ analysis. 

In connection with Fig. 1 as 
printed, I believe that the quantity 
NN, should be NNa. 

In my method the gears are consid- 
ered as remaining stationary and the 
ratio of torques of input and output 
shaft is obtained by the consideration 
of the ratio of forces and lever arms. 
The attached sketch shows this 
method applied to Fig. 2, as shown in 





























FINE-PITCH GEARING STANDARD 
FEATURES A.G.M.A. MEETING 






Adoption as a tentative standard of 
the standard for fine-pitch gearing de- 
veloped by a committee under the 
chairmanship of L. D. Martin, East- 
man Kodak Company, was one of the 
highlights of the three-day semi-annual 
meeting of the American Gear Manu- 
facturers Association held October 
25-27 at the Edgewater Beach Hotel, 
Chicago, Ill. This standard is pre- 
sented in full on pages 823 to 828 of 
this number of Propuct ENGINEERING. 
Considerable progress was reported 
in the compiling of new standards 
under the direction of S. L. Craw- 
shaw, Western Gear Works, chairman 
of the general standards committee 
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Mr. Spotts' article. and to another 
arrangement designated as Fig. 7. 
This same relation of input and out- 
put torque involving members A4, B 
and E, using Mr. Spotts’ lettering of 
parts, can be shown to apply to the 
gear trains in the other figures. The 
ratio of the input to output speed is, 
of course, the reciprocal of the torque 
ratio. A positive result indicates the 
input and output shafts rotate in the 
same direction—a negative result in 
opposite directions. 

It is believed that this method, 
where it can be applied, gives a sim- 
plified procedure of analyzing and 
evaluating the force and torque rela- 
tions. —W. W. WARNER 
Fractional Hp. Motor Section 

General Electric Co. 


CORRECTION NOTED 
IN TUBING ARTICLE 


In the table of properties of thermo- 
plastic materials in the article on 
plastic tubing, published in Propuct 
ENGINEERING for July, 1943, page 440, 
the range of dielectric constant for 
vinylidene chloride was given as 0.03- 
5.00 instead of 3.00-5.00, the accepted 
range of values for this property. 


LOW-TEMPERATURE STEEL 
CORRECTION 


The effect of liquid quench on low- 
temperature strength of NE 8630 
steel, charted on page 8. Steel Cast- 
ings insert, November, 1943, Propuct 
ENGINEERING applies to A.S.T.M. 
grades in specification A 148-42. 





Activities Among Technical Societies 


and in bringing existing standards up- 
to-date by the technical editing com- 
mittee under the leadership of W. P. 
Schmitter, Falk Corporation. 
Business phases of the industry, in- 
cluding termination of war contracts, 
were covered by the general commer- 
cial committee under the chairman- 
ship of W. L. Schneider, Falk Corpo- 
ration. The largest attendance in the 
association’s history was called to 
order by President Russell C. Ball, 
president, Philadelphia Gear Works. 


LEAD SILVER SOLDERS 
FOUND SAFE FOR CANS 


Extensive research carried out by 
the War Metallurgy Committee of the 
National Academy of Sciences indi- 





cates that lead-silver substitute solders 
used on food cans do not involve a 
health hazard. This conclusion is 
reached in a report entitled, “Safe 
Substitute Solder for Food Cans.” 
The report also points out that the 
substitute solder is no more expensive 
in raw material cost than the lead-tin 
solder previously used. 


CORRONIZING PROCESS 
IMPROVEMENTS DESCRIBED 


Simplified application, increased 
protection and reduced cost were de- 
scribed as improvements in the Cor- 
ronizing process by Walter Munger, 
sales manager, Corronizing Div., 
Standard Steel Spring Company, dur- 
ing the National Metal Congress. Mr. 
Munger indicated that the process 
would be available immediately to in- 
dustry when restrictions on critical 
materials are released. 

The process, Mr. Munger stated, in- 
volves the electroplating of thin layers 
of corrosion-resistant metals and al. 
loys on metal-base stock. These metals 
and alloys are nickel and zinc, and 
nickel and tin, the basic application 
of both coatings being nearly identi- 
cal Since the Standard Steel Spring 
Company owns the Corronizing proc- 
ess, but does not produce Corronized 
products, users will be licensed. 





DoYou Know That— 


INTRICATE CELLULAR CONSTRUCTION in 
plastic parts is now possible with a 
method of forming cavities by using 
sand cores with the sand wrapped in 
wax paper to provide the surface 
necessary for contact wth the plastic. 

(34) 


CoNvERISON TO WOOD of products pre- 
viously manufactured of metal will 
release 5,000,000 tons of metal for 


war service during 1943. (35) 


Rorons of aircraft gyroscope instru- 
ments must be able to run for hun- 
dreds of hours at 40,000 r.p.m. (36) 


LIFE OF BRUSHES in aircraft generators 
used at altitudes over 30,000 ft. has 
been increased more than 50 times by 
development of a special grade of 
brush for high altitude flying and pro- 
viding proper ventilation. (37) 


GREATER ACCURACY and results that 
are easier to read are the advantages 
of a “hydraulic break machine” oper- 
ated by water power and used for 
testing the strength of plywood and 
glued joints. (38) 








New Books 


Mechanics of Materials 


S. G. GEoncE and E. W. RETTGER, 
revised by E. V. HoweLL. 491 pages, 
6x9 in., blue clothboard covers. Pub- 
lished by McGraw-Hill Publishing 
Co., 330 W. 42nd St., New York, N. Y. 
Price $3.15. 


In this second edition no changes 
have been made in the previous pres- 
entation or topics. But the order of 
the chapters on the theory of beams 
has been rearranged to obtain better 
sequence. Problems have been rewrit- 
ten to include new data. The text cov- 
ers thoroughly the generally accepted 
divisions of mechanics of materials 
such as stresses, strains, riveted joints, 
torsion, beams and columns. Numer- 
ous problems are included for prac- 
tice in applying procedures and for- 
mulas developed in the text. The dis- 
cussions in the book are supplemented 
with more line drawings than are 
usually employed. 


Letters and Lettering 


PauL CaRLYvLE, Guv Oniwc and H. 
S. RicuraAND. 159 pages, 10x8 in., tan 
clothboard covers. Published by Mc- 
Graw-Hill Book Co., 330 W. 42nd St., 
New York, N. Y. Price $4. 


Engineers who wish to achieve vari- 
ous effects in lettering can get many 
good ideas for individual style from 
this book. Fifteen basic alphabets, 
each representing a different style, 
are presented. Other examples are 
given of old fashioned, exotic, modern 
script and expressive lettering. The in- 
troduction is a short course in letter- 
ing. 


Boot Straps 


Tow M. GinpLER. 471 pages, 5S&x 
814 in. blue clothboard covers. Pub- 
lished by Charles Scribner's Sons, 597 
Fifth Ave., New York 16, N. Y. Price 
$3. 

This is the autobiography of the 
chairman of the boards of Republic 
Steel Corporation and Consolidated 
Vultee Aircraft Corporation. For 
many readers it will make as exciting 
reading as a best-seller novel because 
it is the absorbing story of a man who 
grew up with the steel industry. Mr. 
Girdler is a mechanical engineer most 
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of whose working life has been con- 
cerned with industrial management. 
For this reason alone his life story 


should be of special interest to engi- 


neers, Further, however, he is greatly 
concerned about the future of this 
country if inventiveness and technical 
development are hampered by legis- 
lation. Anyone who reads this book 
cannot help but be impressed by Mr. 
Girdler’s sincerity in his remarks 
about irresponsible labor union lead- 
ers and politicians. The philosophy 
expressed in the book is that of a 
man who has been in close contact 
with all sides of our present-day in- 
dustrial economy and who, because of 
his successful experience, is eminently 
qualified to comment on it. 


Elements of Mechanical 
Vibration 


C. R. Freserc and E. N. Kemter. 
185 pages, 542x814 in., black cloth- 
board covers. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York, N. Y. Price $3. 


A clear discussion of the elementary 
phases of vibrations as they occur in 
various mechanical systems. The 
methods of solution involve the sim- 
pler forms of differential equations, 
approximate methods, and the mobil- 
ity method; all of which can be un- 
derstood by engineers without train- 
ing in advanced mathematics. The text 
material deals with undamped and 
damped vibration isolation and ab- 
sorption, equivalent systems, mobility 
method, and mechanical and electrical 
models of vibration systems. Practice 
problems are included. An appendix 
of eleven pages contains pertinent ref- 
erence material. 


Industrial Radiology 


AnceL St. Joun and Hersert R. 
IsENBURGER. Second edition. 6x9 in., 
298 pages, blue clothboard covers. 
Published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York, N. Y. 
Price $4. 


The first edition of this book ap- 
peared under the title “Industrial 
Radiography.” The change in title has 
been brought about by the fact that 
visual inspection of materials has now 
come of age. The present volume deals 
with the field of radiology as a non- 
destructive method of inspection. Pro- 
cedures in making inspections and op- 
eration of equipment are fully 
described, as well as the analysis of 
results. Many applications of interest 
to engineers include the radiography 


of large castings and forgings, welde 
vessels and structures, and numerow 
small objects. Rules, tables and 


charts make up an unusually lap 
appendix section. Bibliography lists 


more than 1,300 references. 


Engineering Mechanics 


F. L. SINGER, 482 pages, 614x914 in, 
blue clothboard covers. Published by 
Harper & Bros., 49 East 33rd St., New 
York, N. Y. Price $4. 


The fundamental principles of the 
subject of mechanics and their appli. 
cations in the solution of engineering 
problems are presented clearly and 
graphically. Analytical methods are 
combined with graphical methods 
throughout the book. Equations are 
interpreted in terms of their geomet 
rical equivalents. Conforming to the 
formal study of mechanics the book js 
composed of two divisions—statics 
and dynamics. Part I deals with 
principles, force systems, structures, 
friction, centroids and centers oí 
gravity, and moments of inertia. Part 
II deals with principles, motion, work, 
energy, impulse, momentum, mechan. 
ical vibrations, and graphic methods. 
For practice in applying the prin 
ciples and methods set forth the text 
is supplemented with numerous prob. 
lems. 


Complex Variable 
And Operational Calculus 
With Technical Application 


N. W. McLacHLAN. 355 pages, 5 
x84 in., black clothboard covers. Pub 
lished by Macmillan Co., 60 Fijth 
Ave., New York, N. Y. Price $4.75. 


This modern treatment of the so 
called operational method is written 
primarily for those who use higher 
mathematics to solve technical prob 
lems of various kinds. The book is 
divided into four main parts: comple 
variable, operational calculus, tech 
nical applications and examples 
and appendices. Part I provides the 
reader with an exposition of the 
theory of functions of a complex vari 
able. Part II develops operational cal 
culus using complex integration and 
is based on the Mellin inversion the 
orem, Part III deals with technical ap 
plications of the method to many er 
gineering problems, some of which re 
late to airplane stability, annealing 
of steel rods, electrical circuits, radio 
broadcasting, torsional oscillations, 
and transmission of heat in solid 
bodies. More than 200 references are 
listed in an excellent bibliography. 
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NEW MATERIALS AND PARTS 


Door Interlock Switch 


Designed as an emergency device 
to interrupt control circuits when ac- 
cess doors are opened while the power 
is on, a door interlock switch has a 
carrying capacity of 10 amp., 110 or 
99%) volts, a.c. or d.c., and an emer- 
gency opening capacity of a.c. 71⁄2 


- 


amp., 110 or 220 volts; d.c. on low in- 
ductive circuits 5 amps., 125 volts; 
and 2% amp., 250 volts. Specialty 
Div, Electronics Dept., General Elec- 
tric Co., Schenectady, N. Y. 


Hose Clamps 


All sizes of standard aircraft hose 
from 14-in. up to 4 in. inside diameter 
are now included in the Aero-Seal line 
of hose clamps. New additions to the 
line are Models M-6 and M-10 for hose 


sizes from 14- to 34-in., inclusive. The 


former is designed for 14-, 3¢- and 14- 
in. hose, and the latter for 5g- and 34- 
in. hose. If necessary, the M-10 clamps 
can be used on all five of these sizes 
by using the extra take-up in the 
band. This band is a spring steel strip 
perforated to correspond with the 
teeth of a worm gear. It is drawn 
through the housing by a worm thumb 
screw, which provides rapid action in 
tightening the clamps. Since the per- 
forations in the band extend for nearly 
3% in., the clamps may be taken up 
l in. on diameter in the larger sizes. 
Aircraft Standard Parts Co., 1711 
19th Ave., Rockford, Ill. 


Emulsion Cleaner 


Rapid removal of oil, grease and 
solid dirt without attacking such base 
metals as zinc, aluminum, brass, lead 
and steel is provided by an emulsion 
cleaner. Use of this cleaner is said to 
result in more adherent, brighter, and 
less porous electro-deposits, and more 
adherent organic finishes. The work 
is dipped in the cleaner and then 
rinsed in running cold water, which 
emulsifies the cleaner along with the 
grime. This is shown in the accom- 
panying illustration. A short immer- 
sion in an alkaline cleaner prepares 
the work for finishing. The cleaner has 
high penetrating power and emulsifi- 


Propuct ENGINEERING — DECEMBER, 1943 


ability, and rinses rapidly and com- 
pletely. Its flash point is above 100 
deg. F. and there is no strong dis- 
agreeable odor. It is also available in 
a concentrated form which, when 
mixed with solvent naphthas can be 
used in the same manner as the 
cleaner. Enthone Co., 442 Elm St., 
New Haven, Conn. 


Motor Generator 


Speed control within 1 percent for 
25 percent variation in output or load 
is claimed for the Model L-32 motor 
generator. It operates on 6 volts 
d.c. input and 12, 24 or 115 volts d.c. 
input units are available. The gener- 
ator delivers 27 volts, 2 phase, a.c. at 
2,400 r.p.m. The 1., 2- or 3-phase, a.c. 
output varies with the speed. The 


standard model, housed in black 
synthetic-enameled aluminum, in- 
cludes speed regulator and resistance. 
A speed governor is optional. Length 
is 615 in., diameter 2 in., and weight 
32 oz. Unit is equipped with a single 
jx-in. shaft with a l-in. shaft exten- 
sion from the front of the case. Elec- 
tric Indicator Co., 110 Parker Ave., 
Stamford, Conn. 


Self-Priming Pump 


Distinctive feature of the Type AO 
self-priming pump is an improved 
automatically controlled valve. Prim- 
ing is accomplished as a result of the 
motion of the water through the pump 
runner and the volute passage. The 
water carries behind it a slug of air 
which draws air from the suction 
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passage through the impeller and out 
through the priming chamber. This 
action lifts the column of air in the 
suction line and achieves the same re- 
sults as would a separate vacuum 
pump. The priming valve closes slowly 
during this process, acting against a 
spring tension which governs the rate 
of priming, and the static height of the 
priming friction lift. The impeller has 
a thick vane with rounded inlet edges, 
permitting the passage of stringy ma- 
terials and fairly large solids. Al- 
though only 2-in. and 3-in. sizes are 
available at the present time, it is 
planned to broaden this line to in- 
clude 1- to 6-in. size pumps. Capacities 
will range from 1.400 gal. per min. to 
heads of 100 ft. or over. Allis-Chalm- 
ers Mfg. Co., Milwaukee, Wis. 


Lightweight Shut-Off Valve 


Operated by a solenoid, a fluid shut- 
off valve that weighs 6.96 oz. has a 
Dural body, is equipped with stand- 
ard AN 3102-8S-1P receptacle and is 
available in port sizes, for !&-in. pipe 
thread or 14-in. tube fittings. Units 
are available for working pressures 
of 50 to 250 lb. per sq.in. The valve 
is normally closed. Installation may be 


planned for any operating position. 
Current required is 0.25 amp. at 24 
volt d.c. Although the unit was de- 
signed for remote control of anti-icing 
fluid flow to the parts of an airplane 
that are subject to ice accumulations, 
it is adaptable for other liquid control 
applications. Adel Precision Products 
Corp., Burbank, Calif. 


Aircraft Contactor 


Supplementing the Class 9350 air- 
craft contactor line which has in- 
cluded 50-, 100- and 200-amp. sizes is 
a 25-amp. size, known as type B2A, 
manufactured to meet Army Air 
Forces Specification No. 94-32185D. 
This unit can be used for remote con- 
trol of d.c. motors or as a relay in 
gunfire, lighting or communication 
circuits. Weight is 7 oz. and rating 
25 amp. continuous duty for poten- 
tials up to 29 volts d.c. The contactor 
will withstand acceleration forces up 


to 10 G. or vibration conditions as se- 
vere as 55 cycles per sec. at ve in. ex- 
cursion. Operating temperature range 
is from —65 deg. F. to 160 deg. F. 
and temperature extremes of —75 deg. 
F. and 200 deg. F. do not cause dam- 
age. Square D Co., 4041 N. Richards 
St., Milwaukee 12, Wis. 


Patented Screw 


Two threads of different pitch on 
the same shank form the No-Slip 
screw. Each turn of the screw brings 
together the materials being fastened 
by an amount equal to the difference 
between the pitches of these threads. 
For installing the screw, a small hole 
is drilled to a depth equal to about 
three-quarters of the length of the 
screw, which is then inserted. The 
coarse thread first passes through the 


upper and then into the lower of the 
two sections to be joined. The slightly 
larger fine thread begins to engage 
the upper section and as the threads 
engage the material the difference jp 
pitch causes the two sections to be 
pulled together until they are tightly 
joined. The screw is then broken of 
at the groove just above the fine 
thread. When properly installed this 
breaking-off point is always below the 
surface of the material and the re 
sulting hole can be easily filled. Wil. 
Son Mfg. Corp., 152 W. Erie $t, 
Chicago, Ill. 


Portable Test Set 


For testing electrical apparatus or 
insulating materials up to 50,000 
volts, a portable test set has been an 
nounced for use on single-phase, 115 
or 230-volt. 50- or 60-cycle circuits 
The unit combines an oil-insulatei 
testing set, an accurate indicating 
voltmeter, a voltmeter selector switch 
and complete control equipment such 
as air circuit breaker, line switch, foot 
switch and induction voltage regulator. 
A screened safety guard separates the 
operator and the high-voltage bushing, 
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and a red light warns the operator 
when the set is energized. The instru- 
ment has a large dial with a double 
scale—one for voltages up to 25 kv., 
and the other for voltages from 25 to 
50 kv. The meter is connected to a 
voltmeter coil wound on the main 
transformer. The three-wheel truck 
on which the set is mounted is pro- 
vided with roller-bearing mounted 
wheels and a ball-bearing mounted 
swivel joint for the front wheel. Gen- 
eral Electric Co., Schenectady. N. Y. 


Foot-Operating Valve 


Designed for general use on all 
types of pneumatic equipment is a 
disk-type. foot-operating valve made 
in sizes from 14- to %-in. The pedal 
is easy to operate and is returned to 
neutral by a spring. When the pedal 
is depressed and the foot removed, 
the pedal returns to neutral, but the 
work is held until the pedal is again 
depressed. Anker-Holth Mfg. Co., 332 
$. Michigan Ave., Chicago 4, Ill. 


Open-Blade Snap Switch 


Designed for use with various re- 
lays and contactors is an open-blade 
snap switch that operates with less 
than 6 oz. pressure by means of a 
patented rolling spring. Consequently, 
smaller coils can be used in relays 
incorporating this development. Fast 
action minimizes contact burning. The 
uni is designed to permit pretravel 
and overtravel. It has a rating of 15 
amp. at 125 volts u.c. Overall size is 
dtexttx1% in. It is available in single- 
pole, single- or double-throw, set and 
return types. Acro Electric Co., 1309 
Superior Ave., Cleveland, Ohio. 


Watertight Lamp Holder 


Rated 660 watts at 250 volts is the 
Woodwin  watertight lamp holder, 
known as No. 861, for marine service. 
It is molded of low moisture-absorp- 
tion composition material and has 


double contact screw terminals on 
each side to eliminate the necessity of 
soldering and taping wire joints in 
the box. It has a diameter of 234 in. 
and a height above the surface mount- 
ing of % in. Four screw-mounting 
holes are provided on a 2;-in. dia. 
circle. C. D. Wood Electric Co., 826 
Broadway, New York. N. Y. 


Blind Rivet 


Simplicity is one of the chief fea- 
tures of the Preco blind rivet that is 
available in either a raised- or flush- 
head type. It consists of a cadmium- 
plated steel  recessed-head screw, 
either Phillips or Reed & Prince, in- 
serted in the hollow stem of a high- 
strength aluminum-alloy rivet and a 
knurled nut of Dural threaded on the 
end of the screw. Both rivet sleeve and 
nut are anodized. Standard shop rivet- 
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ing procedure is followed as to drill- 
ing, burring, reaming, gaging and 
clamping. The rivet is inserted and 
tightened with a hand ratchet or a 
power screw driver and a Cleco adap- 
ter and finder. Sheets are gripped 
tightly and the expansion of the rivet 
sleeve fills the hole. The rivet is un- 
affected by sudden changes in temper- 
ature. Three diameters—l$&, 3» and $& 
in.—are available with grip lengths 
covering the normal range. Shear 
standard falls within the allowable 
range of AD rivets. Pacific Railway 
Equipment Co., 960 E. 6lst St., Los 
Angeles, Calif. 


Silver Babbitt 


Efforts on the part of the Battelle 
Memorial Institute to find a substitute 
for tin-base babbitt that did not con- 
tain tin led to the development of 
silver babbitt, which is essentially 
silver alloyed with a properly bal- 
anced lead-base babbitt. This material 
is said to be comparable to tin-base 
babbitts in bondability and corrosion 
resistance, and retains its hardness at 
operating temperatures without squeez- 
ing out. National Bearing Metals 
Corp., Dept. C-9, St. Louis, Mo. 


Check Valve 


Consisting of three parts, the No. 
227 check valve is constructed of 
aluminum alloy throughout except for 
the O-ring seals which are Army and 
Navy standard parts. The unit is made 
to conform to Army and Navy specifi- 
cations No. AN-V-3 and fits envelope 
drawing AN-6207. It has a soft self- 
energizing seal and a metal stop which 
is unaffected by temperature. Electrol, 
Inc., 85 Grand St., Kingston, N. Y. 


Steel Hardening Solution 


No drawing or tempering operations 
are necessary for hardening steel tools 
when Steel-Temp hardening solution 
is used. The process simply involves 
reheating the work and quenching in 
the solution. Pearlite texture is said to 
be improved. Steeltem Chemical Co., 
5l E. 42nd St., New York, N. Y. 
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Manufacturers’ Publications 


Valves—Darling Valve & Mfg. Co., 
Williamsport, Pa. Catalog, 324 pages. 
Complete descriptions and data cover- 
ing all sizes and types of valves made 
by the company are presented in such 
form as to be readily useful to engi- 
neers. 


Fastening—Bardwell & McAlister, 
Inc., P. O. Box 1310, Hollywood, Calif. 
Bulletin No. 2, 4 pages. Explains the 
Rosan locking system for threaded in- 
serts and studs and illustrates applica- 
tions of the system. 


Felt—American Felt Co., Glenville, 
Conn. Sample Card. Contains samples 
of 16 standard grades of Aerofelt for 
use by designers and engineers inter- 
ested in the possibilities of felt as an 
alternate for critical material. 


Welding—Allegheny Ludlum Steel 
Co., 2319 Oliver Bldg., Pittsburgh 22, 
Pa. Booklet, 64 pages. Describes vari- 
ous methods for welding stainless steel 
and how these methods differ from 
those used for welding carbon steel. 


Rivets—Cherry Rivet Co., 231 Win- 
ston St., Los Angeles 13, Calif. Chart. 
Special feature in this presentation of 
essential material on blind-riveting 
operations is a scale reproduction of 
countersunk and brazier-head rivets 
that shows the proper rivet to be used 
in any thickness of material from 0.030 
to 0.391 in. 


Coating—American Rolling Mill Co., 
Middletown, Ohio. Booklet, 24 pages. 
Data is given on abrasion, friction, 
weather, chemical, chipping and ther- 
mal shock resistance; color range and 
fastness; and finishes of porcelain 
enamel. Design factors are discussed 
and physical properties are compared 
to other types of coating materials. 


Plastics—Boonton Molding Co., Boon- 
ton, N. J. Booklet, 72 pages. Brief de- 
scriptions of the commonly used plas- 
tics and their origin are presented, in- 
cluding a section on parts design and 
a notable comparison of properties. 


Indium—Indium Corp. of America, 
1676 Lincoln Ave., Utica, N. Y. Bull- 
etin, 8 pages. Chemical and physical 
properties are listed and industrial 
uses are described briefly. 


822 


Variable-Speed Pulley—Speedmaster 
Co., 1213 Thacker St., Des Plaines, 
Ill. Engineering Manual, 40 pages. 
Lists and describes all types of Speed- 
master pulleys and applications and 
gives complete engineering data for 
use of this drive. 


Inching Control—Electric Machinery 
Co., 1331 Tyler St., N. E., Minneapolis, 
Minn. Publication 170, 4 pages. De- 
tails of the E-M Incher are given. 


Pumps—Peerless Pump Div. Food 
Machinery Corp., 301 W. Avenue 26, 
Los Angeles 31, Calif. Bulletin, 16 
pages. Shows uses of the company’s 
pumps in war equipment. 


Finishes—American-Marietta Co., 43 
E. Ohio St., Chicago 11, Ill. Catalog, 
8 pages. Lists the line of Valdura 
heavy-duty industrial maintenance 
paints, including application sugges- 
tions, product descriptions and techni- 
cal data. 


Abrasive Wheels—Bay State Abrasive 
Products Co., Westboro, Mass. Bull- 
etin, 4 pages. Describes features of 
Koolpore grinding wheels. 


Cleaning—Oakite Products, Inc., 22 
Thames St. New York, N. Y. Manual, 
12 pages. Reviews uses for a recently 
developed acid-type cleaning com- 
pound. 


Insulator—Electronics Dept., General 
Electric Co., Schenectady, N. Y. Bull- 
etin, 12 pages. Properties, advantages 
and applications of Mycalex, high- 
frequency insulation material available 
in plates, rods, strips and disks from 
which parts are machined, and which 
can be compression molded, are de- 
scribed. 


Aluminum—Reynolds Metals Co., 
2500 S. Third St., Louisville, Ky. Cat- 
alog, 20 pages. Properties and appli- 
cations of aluminum alloys and data 
on sheet, strip, wire, rods, bars, tubing 
and extruded shapes are digested from 
the standpoint of the product designer. 


Relays—Guardian Electric Mfg. Co., 
1629 W. Walnut St., Chicago 12, Ill. 
Bulletin OF 112, 2 pages. Thumb-nail 
descriptions of relay types give con- 
tact ratings and combinations, power 


requirements, size and weight and 
suggested applications to help in pre. 
liminary selection. 


Bearings—New Departure Div., Gen. 
eral Motors Corp. Bristol, Cong 
Booklet, 12 pages. Illustrates various 
types of ball bearings used in aircraft, 
tanks, trucks, ships and other war 
equipment. 


Design—Douglas T. Sterling Co., 500 
Fifth Ave., New York, N. Y. Bulletin, 
8 pages. Describes the organization’; 
facilities for handling problems in the 
design of new products. 


Radiant Energy—Fostoria Pressed 
Steel Co., Fostoria, Ohio. Bulletin, g 
pages. Illustrates and explains uses 
in aircraft production of radiant 
energy near the infra-red part of the 
spectrum. 


Plastics—Continental - Diamond Fibre 
Co., Newark, Del. Catalog D043, 42 
pages. Properties, uses and manufac. 
ture of Dilecto, a laminated phenolic 
plastic, are described for the benefit 
of designers and engineers, 


Lubrication—Farval Corp., 3293 E. 
80th St., Cleveland 4, Ohio. Bulletin 
8 pages. The Multival system of lu- 
brication, wherein a group of bearings 
is lubricated from a central distribut- 
ing block, is featured. 


Variable-Speed Control-—Reeves Pul. 
ley Co., Columbus, Ind. Catalog G-435, 
128 pages. Gives complete descriptions 
and engineering data for the Reeves 
variable-speed transmission, Vari- 
Speed motor pulley and Vari-Speed 
Motodrive. 


Instruments—Rubicon Co., Ridge 
Ave. and 35th St., Philadelphia, Pa. 
Bulletin 100, 12 pages. Resistance 
standards and bridges are described 
in detail. 


Springs—Muehlhausen Spring Corp. 
Logansport, Ind. ‘Folder, 4 pages. 
Tabulates significant data for three 
series of die springs offered by the 
company. 


Pumps—Joshua Hendy Iron Works, 
Pomona Pump Co. Div., St. Louis, Mo. 
Catalog 43, 60 pages. Complete in- 
formation on the various types of 
Westco industrial pumps is presented. 


Laminated Plastics—Richardson Co. 
Melrose Park, lll. Booklet, 24 pages. 
Properties, sizes and grades of avail- 
able forms and general applications 
of laminated Insurok are indicated. 
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Free En terprise 


THE OPPORTUNITY AND OBLIGATION TO COMPETE 


E can be prosperous beyond our dreams — all of 

us — workers, farmers, and business men — but one 
of the prerequisites is the self-discipline of accepting 
competition for ourselves as well as others. 


* * * 


Free enterprise does not imply the freedom to use 
any or all means to make a profit. It does not mean the 
right to monopolize. Jt means the opportunity and 
obligation to compete. 

Competition requires independence of action, free 
access to the market, and no large degree of control 
over the price by any buyer or seller. In general, the 
lager the number of sellers and the more easily buy- 
es can shift from one seller to another, the higher 
will be the degree of competition (and vice versa for 
buyers). 

But let us not get too academic or go off the deep 
end. We cannot have perfect competition. We cannot 
subdivide businesses and labor unions into tiny units to 
make a multitude of buyers and sellers in each market; 
we cannot reduce our rich variety of products to a few 
rigidly standardized items; we cannot educate people 
to judge quality precisely; we cannot eliminate the costs 


| of bridging space between buyers and sellers. On the 
| other hand, have we gone as far as is practical and 


desirable in these directions? 

We cannot even have a system of highly “sensitive” 
prices, that is, prices which fluctuate immediately in 
response to every minor change in demand and supply. 


This would occur in the dream world of competition- 


tothe-nth-degree. It cannot occur in the real world, 
or even in the ideal world of competition best suited 
to physical facts and human qualities. The economies 
of large-scale enterprise, the need for adapting products 
to human wants, the costs of transportation and the 


| costs of issuing and acquiring market information put 


severe limits on price sensitivity. . 
Economists tell us that if prices were extremely sen- 
sitive, business booms and depressions would be much 
less severe—provided our stock of money remained 
fairly constant. But with the somewhat limited degree 
of sensitivity which is practicable in the economy, price 
and wage changes cannot prevent severe declines in 
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business activity. We cannot count on competition 
alone to cure depressions. We must look mainly to 
other kinds of measures to prevent mass unemploy- 
ment of men and machines. 

If we cannot have prices which fluctuate with every 
small change in demand and supply conditions, we can 
work toward — and achieve, if we really want it—a sys- 
tem in which prices and wages are at least roughly re- 
sponsive to long-run changes in demand and supply, a 
system in which most markets are not dominated by 
individual businesses, groups of businesses, labor unions, 
or farm organizations, and in which prices and wages 
are maintained at levels consistent with free access to 
markets and to jobs. 

In any kind of an economic system there must be 
some means of determining prices, wages, and profits, 
and of bringing labor and capital into employment in 
the industry and place where they are most needed. 
There are two ways to do this: by administrative fiat 
or by the impersonal processes of the market. The first 
of these is typical of the totalitarian state; it frequently 
involves destruction of individual freedom or fumbling 
mismanagement. During the war all of us have had 
some experience with patronizing and paternalistic 
treatment by the state; we have found out what it 
means to be pushed around by bureaucrats; and we 
have discovered that the political determination of 
prices, wages, and profits leads to chaos when self- 
interest supersedes the fine fever of patriotism —as it 
eventually does. I do not mean to imply that we can 
do without controls over prices, production, and dis- 
tribution in time of war; but I do suggest that we can 
learn something from their operation. Even with a 
united national purpose these controls work badly when 
human abilities are inadequate for the superhuman 
task, when personal or departmental jealousies crop 
up among officials, and when pressure groups try to 
prey on the rest of the public. Every day more Ameri- 
cans are beginning to understand why our forefathers 
feared the caprice and tyranny of power. 

The impersonal processes of the market in determin- 
ing prices and wages and in allocating productive re- 
sources will, in normal times, save us from the fumbling 
of bureaucrats and from the Babel of confusion, un- 





certainty, and annoyance produced by their regulations. 
But these market processes will not save us from paying 
toll to those who monopolize and restrict entry to 
markets or jobs. 


If we want an economy in which we are free to try 
out new ideas, develop new products, and introduce 
more efficient methods of production, if we want an 
economy in which there are great opportunities for 
men of imagination, inventiveness and energy, if we 
want an economy wide open to progress, then we must 
have a free field and fair competition for all comers— 
without collusion as to prices, markets, or production. 
This is the only basis on which we have a right to 
demand freedom from governmental regulation for our- 
selves and on which we can combat monopolistic ten- 
dencies in other quarters. 


Let us stand squarely for the principles of the anti- 
trust laws and against all collusion and combination in 
restraint of trade. Let us insist that the government 
review with a critical eye every combination and con- 
solidation which might restrict competition. Let us 
face frankly the problems of economic power arising 
out of price leadership and encourage every honest 
effort to find means to deal with them. Let us not 
shrink from questions as to whether some great aggre- 
gations of plants are too large for efficiency, free entry 
into the industry, and a free price. While we resist the 
efforts of the Department of Justice to extend the 
anti-trust laws by far-fetched and distorted interpreta- 
tion, and while we fight every attempt to use them as 
a tool of persecution, let us cooperate in sincere efforts 
to modernize these laws and extend them by specific 
legislation to monopolistic practices they cannot now 
reach. I do not have a simple formula for this, but I 
believe we must try to find one. 


We can then, better face the problem of the growing 
monopoly in labor which is threatening to make the 
free enterprise system unworkable. ‘Today labor is going 
through a stage of empire building reminiscent in some 
ways of a similar stage in business three-quarters of a 
century ago. Witness the same buccancering spirit, the 
same concentration on selfish interests, and the same 
disregard for the public welfare. Business leaders learned 
the hard way that the public will eventually rise up 
against those who prey upon them. Will our labor 
leaders be wiser? The right to collective bargaining to 
protect the weak position of the individual employee 
is one thing—but the grant of unlimited monopoly 
privilege to combine into a private government which 
can dictate its own terms to businesses, industries, com- 
munities, and even to the government itself, and which 
can start a wage-price spiral such as to hinder the war 








effort and make full prosperity impossible in time of 
peace is something quite different. We need to find, 
middle way which will prevent employers from exploit. 
ing employees but which does not sow the dragon; 
teeth. The exercise of arbitrary power by labor threaten; 
not only business, but also all workers outside the 
unions and all those dependent on pensions and sa. 
ings for their existence, and ultimately, of course, the 
well being of union workers themselves. 


The idea that the labor problem can be solved if 
great, powerful organizations of employers will sit down 
with great, powerful organizations of labor is a deu. 
sion. If our experience in the N.R.A. and in the war 
teaches us anything, it is that the best that can be 
expected in the long run from such a situation is an 
armed truce with intermittent civil war. And even 
truce would be a monopolistic arrangement to take 
advantage of those not members of the great organized 
groups. Business and labor unions, whenever confronted 
with postwar readjustments that are unfavorable to 
them will be sorely tempted to protect their own 
special interests at the expense of the public. There 
will be efforts on the part of businesses, abetted by labor 
unions, to limit productive capacity, to raise tariffs, to 
obtain subsidies, and to maintain prices at artificially 
high levels. The unions will oppose labor saving changes 
and will seek higher wages even in areas and industries 
of surplus labor. Already demands are emerging for 
direct joint action by business, labor, and agriculture 
to solve the transition problems of special concern to 
them. While these groups should have every oppor 
tunity to register their own self-interest, we cannot 
entrust our fate to decisions made by pressure groups. 
If experience is any guide, such coalitions will be almost 
certain to restrict opportunities for progress and ev 
pansion, to exploit the public, and ultimately to injure 
even the businesses, workers, and farmers included in 
them. We cannot afford a postwar N.R.A. Resort to 
temporary government regulation in the transition from 
war to peace may, however, be necessary in cases of 
great hardship. 

We can be prosperous beyond our dreams—all of us 
—workers, farmers, and business men—but one of the 
prerequisites is the self-discipline of accepting com 
petition for ourselves as well as others. 


President, McGraw-Hill Publishing Company, Inc. 
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PRODUCT ENGINEERING 


Propucr ENGINEERING - 


—^ REFERENCE BOON SHEET 


A. G. M. A. Tentative Standard 


For 20-Degree Involute Fine-Pitch System for Spur Gears. 


Approved as a tentative standard by the American Gear Manufacturers 
Association at the semi-annual meeting in Chicago, October 25-27, 1943. 


INTRODUCTION. This standard follows the 
4.G.M.A. and American Standard 20-Degree Full-Depth 
Involute System for ordinary pitches, with a slight increase 


closely 


in whole depth to allow for the greater proportional clear- 
ance necessary in fine-pitch gears. 


PRESSURE ANGLE. The 20-degree pressure angle is the 
most satisfactory selection because a smaller pressure angle 
would require a greater number of diameter-modifications, 
and a larger pressure angle would make point widths of 
generating tools too narrow. Also a larger pressure angle 
distance for 
fine-pitch gears to be assembled without backlash. 


would require closer tolerances on center 


BASIC RACK AND STANDARD TOOTH PROPOR- 
TIONS. These are shown in Fig. 1 and Table 1. The prin- 
cipal change from the usual 20-degree tooth form is the 
increase in the clearance to 0.200/P +- 0.002 inches. 
PINION ENLARGEMENTS. In order to avoid objection- 
able undercut in pinions with small numbers of teeth, and 
also to increase the amount of involute action, pinions with 
17 teeth and fewer are enlarged. See Table 2. The diameter 
increments are the same as in the American Standard for 
20-degree Full-Depth teeth. The circular thicknesses listed 
in Table 2 are those which are obtained by engaging the 
enlarged pinion with the theoretical rack, Fig. 1, at stand- 
ard depths. 


CENTER DISTANCES. When an enlarged pinion is to be 
meshed with a gear at the center distance which is stand- 
ard for the numbers of teeth, the gear diameter must be 
decreased by the amount of the pinion enlargement. When 
two enlarged pinions or an enlarged pinion and a standard 
diameter gear are meshed together, the center distance 
must be greater than standard. 


STANDARD CENTER DISTANCE SYSTEM (Long and 
Short Addendums). In this system the center distance is 
made standard for the numbers of teeth, and the pressure 
angle remains constant. The outside diameter of the gear is 
decreased the same amount that the pinion diameter is 
increased. If the number of teeth in the gear is too small, 
however, undercut will result. 

Table 2 lists the decrease in gear diameter, the circular 
thickness (for no backlash), and the minimum number of 
teeth to avoid undercut in the gear. 

The advantages of this system are: 

1—No change in center distance or ratio is required. 

2—Operating pressure angle remains standard. 

3—Slightly greater contact ratio than is obtained when 
the center distance is increased. 

The disadvantages are: 

1— The gears as well as the pinions must be changed from 
standard dimensions. 
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2—-Pinions having fewer than 18 teeth cannot be satis- 
factorily meshed together. 
3—In most cases where gear trains include idler gears, 


the Standard Center Distance System cannot be used. 


ENLARGED CENTER DISTANCE SYSTEM. When two 
enlarged pinions, or an enlarged pinion and standard diam- 
eter gear, are meshed together, the center distance must be 
increased. For fine-pitch gears, it is usual]y satisfactory to 
increase the center distance by an amount equal to one half 
of the enlargements. This is an approximation, as theoret- 
ically there is a slight increase in backlash. 

With an increase of center distance, there is a slight 
increase of operating pressure angle, which is usually not 
important, 

The advantages of this system are: 

1—Only 
dimensions. 

2— Pinions having fewer than 18 teeth may engage other 
pinions in this range. 

The disadvantages are: 

1—Center distances must be enlarged over standard. 

2—The operating pressure angle increases slightly with 
different combinations of gears and pinions. 

3—The contact ratio is slightly smaller than that ob- 
tained with the standard center distance system. This con- 
sideration is of minor importance as in the worst case the 
loss is approximately only 6 percent. 


the pinions need be changed from standard 


TABULATED DIMENSIONS. Standard generating tools 
(hobs or cutters) are used for gears made to either system. 

Table 1 gives the standard tooth proportions and formulas. 

Table 2 gives the dimensions of enlarged pinions, the gear 
dimensions, the recommended minimum number of teeth in 
the gear (to avoid undercut) for the Standard Center Dis- 
tance System, and the center-distance increase for the 
Enlarged Center Distance System. 


DATA SHEETS. Supplementing this Standard are five 
data sheets which give useful information for the designer. 


Data Sheet No. 1 gives the theoretical center distance at 
which two enlarged pinions will engage with no backlash. 


Data Sheet No. 2 gives the theoretical backlash obtained 
with two enlarged pinions. 


Data Sheet No. 3 gives the formulas for the calculations 
on which Data Sheets 1 and 2 are based. The formulas can 
also be used to obtain similar information when an enlarged 
pinion is meshed with a standard diameter gear. 


Data Sheet No. 4 contains a graph and explanations for 
finding enlargements for helical pinions. 


Data Sheet No. 5 gives the tolerance in outside diameter 
for fine pitch gears. 


SS 
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FINE PITCH SYSTEM FOR INVOLUTE SPUR GEARS 
20 DEGREE BASIC PRESSURE ANGLE 


BASIC RACK 


, — Circular pitch - 7 
UNE "— — PON" 
| ' 
Working j Addendum 
depth : 


^ k Tooth 2 
P re: : 
Basic Rack angie thickness 


Table 1 — Standard Tooth Proportions 


Dimensions Are in Inches 


i 2.200 , 
Whole Depth — 0.002 Pitch Diameter 


Clearance E + 0.002 


Addendum 


Dedendum Outside Diameter* 


Working Depth Center Distance 


Tooth Thickness on 15708 
Pitch Diameter — 


N = number of teeth in gear n = number of teeth in pinion P = diametral pitch 


**Pinions having 17 or fewer teeth should be enlarged. See Table 2. 


Table 2— 20 Degree Pressure Angle Involute Fine Pitch System for Spur Gears 


Dimensions Required When Using Enlarged. Pinions 


The outside diameters of small pinions are enlarged to avoid undercut. To maintain standard center distances when 
using enlarged pinions, the mating gear diameters must be decreased by the amount of the pinion enlargement. If mat- 
ing gears are made with standard tooth proportions, the center distances must be increased as shown below. Tabular 
values are in inches for 1 D.P. For other pitches divide tabular values by the diametral pitch. 


Enlarged Center 
Standard Center Distance System il System 


Pinion Dimensions (Long and Short Addendum) : 
Gear Dimensions "Gear Di — 


Cir. Tooth Thick. | Decrease in Cir. Tooth Thick Recommended I Ov 
Number ness at Standard Standard ness at Standard Minimum "E r” 
o Outside Pitch Outside Pitch Number C oe Diet nce 
Teeth Diameter Diameter Diameter Diameter of Teeth enter Dista 


12.8302 
13.7132 
14.5963 
15.4793 
16.3623 
17.2453 
18.1284 
19.0114 
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DATA SHEET No. | 
20 Degree Pressure Angle Fine Pitch System 


Theoretical center distances at which enlarged pinions will engage with no backlash. Enlargements are in accord- 
ance with Table 2. Dimensions are in inches for 1 D.P. For other pitches divide tabular values by the diametral pitch. 


Number 


0 
Teeth 10 11 12 13 14 15 16 17 


10 10.6846 
11.1461 11.6060 
11.6060 12.0644 12.5213 
12.0644 12.5213 12.9767 13.4306 
12.5214 12.9768 13.4307 13.8833 14.3345 
12.9768 13.4307 13.8833 14.3344 14.7842 15.2325 
13.4307 13.8833 14.3344 14.7840 15.2324 15.6793 16.1248 
13.8833 14.3344 14.7840 15.2323 15.6793 16.1247 16.5687 17.0114 


DATA SHEET No. 2 
20 Degree Pressure Angle Fine Pitch System 


Theoretical backlash obtained when meshing two enlarged pinions. Enlarged center distance system. Dimen- 
sions are in inches for 1 D.P. For other pitches divide tabular values by the diametral pitch. 


Number 
f 


o 
Teeth 10 ll I2 13 14 15 
10 


DATA SHEET No. 3 


Formulas for enlarged center distance and backlash as used in calculating values on 
Data Sheets No. 1 and 2. 


All linear dimensions are in inches. 
Cases 1 anp 2. Required: Theoretical center distance for no backlash. 


Case 1. Two enlarged pinions or an enlarged pinion and a standard gear. 
Given: Numbers of teeth and circular thicknesses at standard pitch diameters. 


in =F + inv 9 (1) 


ik ¢ + Dees 9 
2 cos Q1 
Case 2. Two identical enlarged pinions. 
Given: Number of teeth and circular thickness at standard pitch diameter. 


E 
d 


inv 91 = 


tinv$— 5- (1a) 


ow d cos 9 (2a) 


cos Q1 


( continued on next page) 


Propuct ENGINEERING — DECEMBER, 1943 





PRODUCT ENGINEERING REFERENCE BOOK SHEL] 


DATA SHEET No.3 (continued) 


Cases 3 anD 4. Required: Theoretical backlash at enlarged center distance. 


Case 3. Two enlarged pinions or an enlarged pinion and a standard gear. 
Given: Numbers of teeth, circular thicknesses at standard pitch diameters 
and enlarged center distance. 


_ (d+D) cos > 
cos = 
91 2C 
(t - T) cos 9 


—inv 9 +inv — 
9 a | dh 


i T 
Bı = 261 E + N 


Case 4. Two identical enlarged pinions. 
Given: Number of teeth, circular thickness at standard pitch diameter and 
enlarged center distance. 


d cos 9 
Ci 


cos $i = 


By = 2s E — inv 9 t inv ei-4 | 


n=number of teeth in pinion 

V=number of teeth in gear 

d=standard pinion pitch diameter 

D=standard gear pitch diameter 

t=pinion circular thickness at standard 
pitch diameter 

T — gear circular thickness at standard 
pitch diameter 


NOTATION 


P —diametral pitch 

9 — standard pressure angle (20 deg.) 

Ci=enlarged center distance 

$i=pressure angle at enlarged center 
distance 

Bi=backlash on pitch circles at enlarged 
center distance 


EXAMPLE 1. Case 1. To find theoretical center distance for no backlash, given a 
10 tooth pinion and a 30 tooth gear, 10 P and circular thicknesses of 0.1873 


and 0.15708, respectively. 


i _ 10(0.1873 + 0.15708) - 
inv. Pi = 


$1 = 22.81 deg.; 


(iA + 3.000 
Gya ee 


0.92179 


3.1416 X 1.000 
1.000(10 + 30) 


+ 0.014904 = 0.022459 (1) 
cos Q1 — 0.92179 


306€ 
0.93969 — 2.0388 


EXAMPLE 2. Case 4. To find theoretical backlash, given two 10 tooth pinions, 50 P, 
0.03746 circular thickness and 0.2166 center distance. 


cos 91 = 
91 — 29.81 deg.; 


“3.1416 
Bi — 2 X 0.2166 (55 = 


0.2000 X 0.93969 
0.2166 


= 0.86767 


inv 91 = 0.052655 


— 0.014904 + 0.052655 — ca) — 0.0033 (4a) 


0.2000 


Pnuopvcr ENciNEERING — DEckMnEn, 1955 





l5 


iain 
















PRODUCT ENGINEERING REFERENCE BOOK SHEET 


DATA SHEET No. 4 
Enlargement of Helical Pinions of 20 Degree Normal Pressure Angle 


The enlargement of helical pinions to avoid undercut cannot be tabulated as simply as 
for spur pinions because of the wide range of helix angles used. It is recommended 
that helical pinions be enlarged in accordance with the following graph and formulas. 





NOTATION 
n = number of teeth = helix angle K, = enlargement of helical 
P, — normal diametral pitch d — pitch diameter pinion for 1 normal D.P. 
P, — transverse diametral d» = outside diameter from graph 


pitch 





FORMULAS 
TTC 


Pond d (1): d= (2); 4-242575 (3) 


EXAMPLE 


Given: 12 teeth, 32 normal D.P., 20 deg. normal pressure angle and 18 deg. helix angle. 


P. = 32 X 0.95106 — 30.4339, (1) K, = 0.388 (from graph) 















12 


du 2 + 0.388 
—. 30.4339 


= 0.3943 (2) d. — 0.3943 € — = 0.468 (3) 








When using an enlarged helical pinion, either the mating gear must be reduced in diameter 
or the center distance must be increased to correspond with the enlargement, as in spur gears. 
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GRAPH DERIVATION 


9,—normal pressure angle K, = enlargement — (2 — di sin? 9:) 


Q.—transverse pressure angle j 
dı = pitch diameter at 1 D.P. — ———— 
tan Q. cos Ų 
cos tp 


tan Q.— 


( continued on next page) 
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DATA SHEET No. 5 


Tolerance in Outside Diameter for Fine Pitch Gears 


EXPLANATION: 
This data sheet shows the permissible O.D. reduction in gears from 30 to 
200 D.P. inclusive. The development of this tolerance was based on: 


1st—Adequate contact ratio in the critical combinations. 


2nd—The minimum practical working tolerance at 200 D.P. which was 
established as 0.001 in. 


The only harmful effect caused by reducing the outside diameter in gears 
is loss in contact ratio. The outside diameter may be reduced with safety pro- 
viding a satisfactory contact ratio is maintained. In fine pitch gears the 
minimum satisfactory contact ratio is considered to be 1.200. 


While this data sheet is designed to be used in connection with the 20 
degree Involute Fine Pitch Standard, it may be used satisfactorily with any 
Involute system provided a minimum contact ratio of 1.200 is maintained. 


This data sheet covers all cases where the O.D. of a gear or pinion is not 
used for chucking or assembling purposes. 
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Outside Diameter Tolerance 


40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 
Diametral Pitch 
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.. is the one that fails. To determine the real 
price of faulty bearings take the original cost 
and add the expense of installation. Then in- 
clude the productive time lost while the machine 
is down. 


Most bearing failures can be prevented. Start 
with the highest quality sleeve bearings availa- 
ble. See that they are correctly installed . . . in 
perfect alignment. Then institute a regular 
schedule of lubrication with the right type of 
lubricant. 
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Johnson Bronze offers manufacturers in every 
type of industry the highest quality SLEEVE 
TYPE Bearings on the market. Johnson Sales 
Engineers are available at all times to give sound 
advice on the installation and maintenance of 
bearings. Real bearing values are figured in 
terms of performance . . . not purchase price. 


DISTRICT SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * Cleveland * Dallas 
Detroit - Kansas City > Los Angeles > Minneapolis : Newark : New Castle : New York 
Philadelphia Pittsburgh : St. Louis : SanFrancisco : Seattle 
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SLEEVE 


SERVICE 
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SLEEVE BEARING SEARING HEADQUARTERS 
308 $. MILL STREET NE NEW CASTLE, PA. 



























SLEEVE TYPE 
BEARINGS 


Coast Bronze Bearings 
Cast Bronze Graphited 
Sheet Bronze Bearings 
Sheet Bronze Graphited 
! Bronze and Babbitt Bearings 
| Steel and Babbitt Bearings 
Steel and Bronze Bearings 
Ledaloyl 
Self-Lubricating Bearings 
Electric Motor Bearings 
Automotive Bearings 
Bronze Bars 
Bronze Castings 








You've never seen a motor like this new Fairbanks-Morse Motor, because 
never before have so much stamina, versatility, and protection been 
put inside of one motor housing! 


CHECK THESE POINTS: 
V 1. 40? C. Motor. 
vV Q. Protected frame. 


d. Conduit box with features that give new meaning to ''adapt- 
able,” "convenient," and ''handy." 


V 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY 
rotor centrifugally cast in ONE piece and of COPPER. 


If you are buying motors now but want them to be up-to-date for 
postwar production, see this motor demonstrated. There’s no other 
way to appreciate how much more it offers you! Fairbanks, Morse 


& Co., Fairbanks-Morse Building, Chicago, Ill. 


FAIRBANKS-MORSE 


DIESEL ENGINES WATER SYSTEMS - à P) 

AULE SCALES P 

MOTORS STOKERS d Pu J 

GENERATORS FARM EQUIPMENT OTOr 
RAILROAD EQUIPMENT 








| 
| 
| 





TAKING THE BUGS 
OUT 
OF WORKING 
DRAWINGS... 


How to make working drawings 


in a hurry—that are accurate, 
complete and fool-proof —is the 


problem. 


You can devote your whole time 
to this problem when you have 
Typhonite Eldorado pencils in your 
hand. Smooth, accurately graded, 
strong, they do not throw ob- 
stacles in the way. You'll learn 
why by reading the interesting 
23-page booklet describing the 


Typhonite process. 


Wríte for your free copy to: Pencíl 
Sales Department,20-J12Joseph Dixon 
Crucible Company, Jersey City 3, N. J. 


TYPHONITE 
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y ^) 

> 

v 


Propuct ENGINEERING — Decemser, 1! 





J. 


FROM BOMBES 
70 BROCCOLI... 


In this war of many fronts, half-ton block 
busters are lifted by winch and motor into the 


yawning bellies of giant bombers... to spread 


carload of broccoli from California, a boxcar of 
bananas from the Tropics or pineapples from 
Hawaii... the energy expended in loading, 


death and destruction on our axis enemies. But lifting and also in flying will unquestionably 
today’s great bombers, destruction bent, may be dependent in part on electrical circuits. 

seem puny in the light of And wherever electrical circuits are involved, 

tomorrow's aircraft, pursuing there you will more than likely find Cannon 

peacetime missions., Connectors. For Cannon Connectors are used 

Great loads . . . entire box- wherever electrical connections must be made 

cars in fact, may be the given quickly and with absolute certainty . . . in planes, 

E Cnn koraban load of aircraft in future peace- tanks, communications, motion picture studios 

above are a part of the comple te line as 


Shown in Cannon’s latest Battery 
Connector Bulletin. Write today on 


your business letterhead for a copy. 


time years. And whether it’s a ^ and hundreds of other civilian and military uses. 


CANNON ELECTRIC 


BUY U. S WAR BONDS AND STAMPS LII, 


Cannon Electric Development Company, Los Angeles, California 


Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Toronto 





REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 


1943 
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War's Only Gift eee War has but one gift to offer. . . the gift of an 


amazing progress in science and engineering. The 

greater use of electrical control devices in place of 
manual and mechanical controls is a striking ex- 
ample. Electrical control replaces numerous work- 

ing parts . . . eliminates friction drag and lost mo- 
tion...gives instantaneous response...saves 
time and materials. 


One of the most versatile circuit control devices 
of the war is the Series 345 Relay used to drop 
bombs, control auxiliary generators, switch radio 
circuits. Contact combinations range from single 
pole to three pole double throw. Contact capacity 
up to 15 amps. at 24 Volts D.C. for aircraft appli- : 

cations. Quick acting or time delay. Write for 
Bulletin 345 for complete details. 4 


GUARDIAN (©) ELECTRIC | 


1629-N W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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SERIES 195 MIDGET RELAY 


One of the smallest of ai! rclays. Built 


SERIES 345 RADIO RELAY 


A quam ONES: ITE: May SE for aircraft and radio applications where 


for aircraft use. Contact combinations up space and weight are ct a premium. 


to three pole, double throw. Coil resist- Contact rating: 2 amps. at 24 volts D.C. | 
ances range from .01 ohm to 15,000 Switch capacity up to double pole, dou- n 
| ohms. Standard voltage: 16-32 volts D.C. ble throw. b 


Available with delayed release or de- | 
layed attract. Weight: 6/5 oz. Also built 
for A. C. operation (Series 340). 


— 
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SERIES 165 VIBRATION RESISTANT 


Counterbalanced armature and sturdy 


TOT: Sasa i i 








Post-w i 
construction throughout give this relay an - applications, 







Writ ; 
unusual resistance to vibration. Silver e for it today 


contacts are rated at 122 amperes in com- 
binations up to double pole, double throw. 
Rating for aircraft is 8 amperes at 24 
volts D.C. Available with ceramic insu- 
lation for HF and UHF applications. 


GUARDIAN (<) ELECTRIC 


1629-N WEST WALNUT STREET CHICAGO, ILLINOIS 





A COMPLETE LINE OF RELAYS SERVING AMERICAN W3q8 INn"^5T^Y 
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“BUTTERFLY” 
OPEN 
SIGNALING 


“BUTTERFLY” 
CLOSED 
NO SIGNAL 


Lettelfuse GAME: 


Clear reliable indication under all conditions 
—rugged construction unaffected by shock 
or vibration—freedom from need of spares 
—elimination of burnouts—these are some 
of the factors definitely established by per- 
formance of Signalette. Characteristics: 

Positive indication in brightest sunlight, 
any light, or in total darkness. 

Instant adaptation to airman’s eyes from 
cockpit to target. No blur or glare. 

Dynamically balanced. Withstands vibra- 
tion of 10 G. Has successfully undergone 
700,000 cycles of operation. 

No delicate filaments to break. Non- 
shatterable plastic cap. 

Unaffected by extremes of temperatures 


from 85° F. below zero to 160? F. above. 

Saves V4 current. Uses only 2.25 watts as 
compared with average of 4.5 watts of fila- 
ment lamps. Draws only .09 ampere. 

Fits the 54 standard lamp mounting 
AC42-B3593. (115 V. Signalette fits 1” lamp 
mounting). Solder or screw terminals. 

Littelfuse Signalette is an original im- 
provement in signal indication by light. It 
unfailingly indicates by reflected light— 
daylight or artificial—or in blackest night. 
Radium-active fluorescent "butterfly" 
vanes are electrically energized. Available 
in 4 voltages: 6, 12, 28 V., D.C., and 115 V., 
A.C. for continuous operation. Four signal 
colors: Red, green, amber, white. 





SUGGESTED AIRCRAFT 
APPLICATIONS 


LANDING GEAR 
RUNNING GEAR 
OXYGEN FLOW 
FUEL PRESSURE 
OIL PRESSURE 
RADIO 
“BOMBS AWAY” 


WITH. WANDS SHOCK IN 
INDUSTRIAL USES 


Signalette meets a need never before 
supplied in industry. It insures long- 
lived dependable indication where fila- 
ment lamps are liable to fail under 
shock and vibration. Signalette’s ad- 
vantages are found in manufacturing 
—in railway—in simultaneous read- 
ings on test equipment—and many 
other applications. 


"Eye of Signalette Always 
Firmly on the Job!” 
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Many full-zrown men are. They take to 
Miniature ( or Model) Railroading with 
a lot of zest, and they have fun. 

Now, the motive power for a minia- 
ture railroad comes from very small but 
powerful electric motors. They keep the 
trains on schedule, day in and day out. 
Whether you operate your own rail- 


road or not, you can appreciate how im- 


3o NA 


NDUSTRIES 
COMPANY 











portant the power problem is. But, of 
course, driving miniature locomotives is 
only one of the many, many jobs that 
must be done by compact, powerful 
motors like the various “Smooth Power” 
models we have been making for years. 

We're looking for new jobs for these 
motors—right now. When war demands 
are satisfied we want to put “Smooth 
Power" motors into as many civilian 
applications as we can. Please let us 
know if your postwar products are likely 
to need very compact, light-power mo- 


tors. It’s not too soon to talk it over. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA ^ a 


OHIO 





| ATARD and TAST ue) 


TO PRODUCE BETTER PRODUCTS AT LOWER COST 


ATERPILLAR Tractor Company’s progressive engineers 
use the “hard and fast rule” of TOCCO Induction Hard- 
ening to improve their products and cut costs. 


On gears, for example, TOCCO’s speedy, localized heating 
minimizes the distortion problem, permits machining first, 
then hardening . . . rea] hardening, uncompromised by the 
need for machining afterward. 


Results for the 25.7" diameter, 275-lb. “‘final drive gear” 
of “Caterpillar’s” big 17.5-ton D-8 tractor: 


LONGER LIFE. TOCCO hardening applies heat-treatment quickly 
to wearing surfaces, minimizes distortion, permits maximum 
hardening of gear teeth and thus helps to reduce wear. 


SAVES NICKEL. Use of plain carbon steel instead of alloy steel is 
saving 144,000 lbs. of scarce nickel per year. 


CUTS TOOL WEAR. Fellows’ shaper cutters had to be reground after 
four gears. Crown-shaping tools now last for hundreds of gears. 


SPEEDS PRODUCTION. Heating time 90 seconds. Quenching time 
34 seconds. Floor-to-floor time about 4 minutes per gear. 


A far better product at lower cost. Aren’t these your objectives 
. » » now and post-war? TOCCO engineers are at your service. 


THE OHIO CRANKSHAFT COMPANY 
Cleveland, Ohio 


Weight of gear . . 275 lbs. 


Pitch diameter .. . 


S. A. E. 1045 
Final hardness . 55-60 R.C. 


HARDENING, BRAZI 
ANNEALING, HEATIGS 
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have served industry for many years 
in a wide range of important applica- 
tions. Consistent and thorough research 
has broadened the field of application 
of these versatile materials. They are 
successfully meeting the requirements 








* Resistance to severe thermal shock 
* No deformation at high temperatures 







* Not wet by molten metals no sticking 
* Mechanical strength maintained at high 
temperature 





* No reaction with most acids, alkalies and 
solvents 

* High rate of heat transfer (graphite and 
graphite base "Karbate" products) 

*Low rate of heat transfer (carbon and 
carbon base "Karbate" products) 

* Low thermal expansion 











The illustrations show only a few of the 
many diversified applications of these 









Packing and Seal Rings 


s? 9t. 
B, .2 


Electrical Contacts 





Write for descriptive literature 





THESE VERSATILE MATERIALS 


ARE Sot tacg MANY PROBLEMS 


NATIONAL AND KARBATE CARBON AND GRAPHITE PRODUCTS 


TRADE-MARK TRADE-MARK 


of modern design and equipment. Sim- 
plification of conventional designs and 
equipment has also been effected. These 
materials offer the following unique 
and advantageous combination of 
physical and chemical properties. 


* Good electrical conductivity 

° Self-lubricating 

e Available in impervious grades 

e Available in highly permeable (porous 

carbon and graphite) grades 

* Easily machined and fabricated 

Molded or extruded in special shapes 
when quantity justifies 

* Standard stock forms — beams — blocks 


slabs plates brick rods, 
round and rectangular tubes 
cylinders pipe — fittings valves 


products. The services of our engineer- 
ing staff are available. 





Brick Pipe, Fittings, Bubble Caps 
and Trays 








Porous Carbon Diffuser 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


UCE) 


CARBON PRODUCTS DIVISION, CLEVELAND, OHIO 
General Offices: 30 East 42nd St., New York, N. Y 


Branch Sales Offices New York - Pittsburgh 
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Chicago - St. Louis - San Francisco 
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ACTUAL SIZE 


Permanent Magnet Type 


DELCO APPLIANCE MOTOR | 


With Governor 


This latest development in the exten- 
sive line of Delco Appliance small 
motors has already been adapted to 
many ingenious wartime applications. 

Through the use of a permanent 
magnet in place of wound field coils 
of the conventional type, plus other 
refinements, this light, compact motor 
is so efficient that it can be tucked 
away in an extremely small space, and 
can be operated even on dry cell bat- 
teries if desired. 

Special ALNICO steel used in the 
magnet insures permanent magnetic 
strength; die cast aluminum cases pro- 
vide unusual ruggedness; precision 


ball bearings insure minimum friction 
and long life. Design, production 
limits and lubrication are such that 
unfailing operation is assured under 
extreme temperatures of heat and 
cold, and at high and low altitudes. 

The governor is unusually small, 
simple in design, and accurate. A va- 
riety of speeds can be controlled by 
the adjustment of platinum-iridium 
contacts at the time of manufacture. 

Brushes are of special composition, 
and built to give unusually long serv- 
ice, yet at the same time they are 
readily replaceable without any dis- 
assembly of the motor. 


Bi 
Di. 


E 


p 


DELCO APPLIANCE DIVISION | 


GENERAL. MOTORS CORPORATION, ROCHESTER, N.“ 
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OF VARIABLE AIR CONDENSERS 


Radio Condenser Company has been awarded the coveted 
Army-Navy "E". 

Of this award we are proud. 

It means we are succeeding in our efforts to supply our 
armed forces with quality, and quantity, variable air con- 
densers. 

Today these condensers are being used exclusively by 
the branches of our armed forces — land, sea, air. 

Tomorrow, they will be available to all manufacturers 
of radio sets. 

In planning your post-war radio manufacture, plan to 
use Radio Condenser Company products: variable air con- 
densers and push button tuning devices. 


RADIO CONDENSER CO. 


CAMDEN, N. J. 
RADIO CONDENSER CO. LTD., TORONTO, CAN. 
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The almost instantaneous drying of materials is 


one of the most promising applications of the 
electron tube to the speeding of future industrial 
production. 


When soap, dinnerware, cellulose, dyed fab- 
rics, paper, felt and other products which are 
processed in a damp state, are fed through a 
high-frequency field, the heat developed inside 
the material itself swiftly drives out unwanted 
moisture, saving minutes or hours over present 


drying methods. 


There are dozens of applications of electronic 
drying now being explored which offer great 
savings in time, space, and equipment. However, 
full advantage of this relatively new process 
cannot be taken by industry until the military 
demand for vacuum tubes and electronic com- 
ponents eases. | 


18 


Your future is linked with the 


ERA OF ELECTRONICS 


PLATE DISSIPATION 750 WATTS 


DRYING SOAP WITH ELECTRONS 


















HK-1054 





Although the engineers of Heintz and Kaufm 
Ltd. are up to their brows in war work, they ha 
cheerfully volunteered to answer “after hous 
your general inquiries about electronic dryin 
And we will be glad to refer you, if you wish, 
specialists who can further advise you about elt 
tronic applications in your particular industr 


HEINTZ AND KAUFMAN Lt 


SOUTH SAN FRANCISCO >e CALIFORNI 





Gammatrons are built for extra-long life — some have endured 

12,000 hours of service. Their tantalum plates and grids allow 

them to handle heavy overloads without failing, and their 

unique design results in remarkable efficiency at both radio 
and very high frequencies. 
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matter what 


you are 


here s a Motor of Sterling Worth to improve 


STERLING SPEED- 
TROL MOTORS 
A revolutionary design 
of infinite variable speed, 
varying from 2:1 to 6:1. 
l4 t0 I5 HP 


STERLING SLO-SPEED 
MOTORS 

Direct power applica- 

lions in a wide variety 

of pn and types. I, 

to 50 H.P. Sound gear 
engineering. 


STERLING STANDARD 
KLOSD MOTORS 
Constant speed integral 
H. P. general purpose 
motors in scores of sizes 


and types. V4, 10 75 H.P. 


its Perform-ability 


Whether it’s a machine for immediate war- 
winning production or the blueprint of a new 
peacetime product, you will want motive power 
that is as advanced in design and function as the 
machine you manufacture. Sterling Motors incor- 
porate all the engineering “know-how” of 43 
years’ experience in the exclusive development of 
electric motors and machine design. Each Sterling 
is engineered and precision-built to meet the indi- 
vidual requirements of its particular application. 
Sterling Electric Motors are versatile and adapt- 
able and will give your machinery a new kind of 
perform-ability that will increase its inherent 


value to you and the user. 


Engineering data for specific applications to your 
machinery on request. Sterling Electric Motors, 


Inc., New York, Los Angeles. Representatives in 


principal cities. 


GTERLING 


ELECTRIC MOTORS 
for Greater Perform-ability 
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CHECK YOUR APPLICATIONS: 


[] Agitators 

Blowers 

Compressors 

Conveyors 

Cookers 

Cutters 

Dryers 

Extractors 

Fans 

Feeders 

Furnaces 

Grinders 

Hoists 

Kilns 

Lathes 

Millers 

Mixers 

Oil Pumps 

Ovens 

Pasteurizers f 

Pressers ! 

Pumps | 

Saws | 

Screens | 

Stokers | 
| 


pooopopooo0o0op0o0p00000u0000 


If the application in which you are interested 
is not included, note special use on coupon 


Sterling Electric Motors, Inc., 
5401 Telegraph Road, Los Angeles 22, California. 


Send me complete information on applications 
checked or for 


NAME..... 
COMPANY... 
ADDRESS 


E 5.1 


e 
o 





MOLDED CARBONS, GRAPHITES, 
METALS and COMPOSITIONS 


4 BRUSHES 


From the latest, most dependable high. 
altitude brushes to standard and special 
types for all rotating electrical equip. 
ment, Stackpole produces a complete line 
for original equipment manufacturers, 
Stackpole engineers are in constant touch 
with brush problems and will gladly make 
recommendations based on this broad, 
highly-specialized experience. 


IRON CORES > 


Recent Stackpole developments include molded Iron 
Cores for radio equipment operating at frequencies as 
high as 175 megacycles. Other Stackpole Iron Cores are 
available in a variety of grades and sizes for frequencies 
up to 50 megacycles. Molded from metal powders to 
match your specifications. 


4 POWDER METALLURGY 


Stackpole’s specialization in molded products has 
resulted in important progress in the field of molding 
solids from powdered iron, iron-nickel, and other 
metal powders. Few recent developments hold such 
great promise to so many industries as a source of 
easier-to-obtain, accurate, yet less costly components. 


CONTACTS ) 


estne Stackpole offers suitable contacts for 
Other Stack ucts -— 
er vay araar e almost every application — from the 
Electrodes © various silver compositions to dozens 
— M. of special alloys. Equally important 
Seal Rings è ; i 1 ; 
yA 2 the —— — 
that not on elps you select the 
Electronic Components igh y E y f 
Fixed end Veriable right contacts, but, if necessary, 
Resistors © adapt your equipment to utilize them 


iron Cores è : 
Line Switches, etc. most efficiently. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 
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ELECTRIC INSTRUMENTS 
2/^5-inch - - - 1 inch deep 


(Above) The new internal-pivot bearing construc- 
tion. (Right) Top bearing (pivot and jewel) mag- 
nified 20 times. Note strong, solid construction. 


WHY rus grAniNG 


CONSTRUCTION INSURES 
LONG-TIME SERVICE... 


N THESE new G-E instruments, the pivots are solidly mounted 
on the inside of the armature shell instead of being cemented 
to the outside of the armature winding. The result is a rigid construction that helps 
to maintain accurate alignment. 


The steel pivots, highly polished, are of the aircraft type, larger than normal. 
This means less stress on the bearing surfaces and a construction that will stand 
rough treatment and shock. 


: The pivots rotate in low-friction, highly polished, glass vee jewels—one mounted 
rigidly in the top of the frame-and-core assembly, and the other mounted in a 
movable lower jewel sleeve located in the soft-iron core. 


_ This combination—accurately formed, hard-glass jewels and large-radius steel 
pivots—provides a co-ordinated bearing that has proved, by field tests, to be 
excellent from the standpoint of long life and ability to withstand vibration. 


Thin, Strong, Accurate Instruments 


1. Thinness is obtained by solidly mounting the pivots on the inside of the 
armature shell. Most instruments are approximately one inch deep. 

24. Strength is obtained by short, solidly mounted, large-radius pivots and the 
extra-strong over-all case. 

.3. Sustained Accuracy is insured by the featherweight moving element, com- 
bined with high torque and permanent alignment of all parts. 

For ratings, prices, and dimensions, ask our nearest office for Bulletin GEA-4064, 
which covers instruments for use in radio and communications equipment; or 
Bulletin GEA-4117, which describes those suitable for naval aircraft. General 
Electric Co., Schenectady, N. Y. 


602- 44-6200 


For radio and other communications 
service; d-c voltmeters, ammeters, mil- 
liammeters, microammeters, and radio-fre- 
quency ammeters and milliammeters (a-c 
thermocouple type). Cases are brass or 
molded Textolite. 


D-c voltmeters, volt-ammeters and 
ammeters are specially designed to 
measure voltage and current in battery 
and battery-charging circuits on naval 
aircraft. They meet applicable Navy 
specifications. 








A NEW Dielectric Material for Capacitors. 


ECTROFILM —a new product developed 
| m by the General Electric Laboratories — is 
a synthetic dielectric made from raw materials 
that are available in large quantities in the 
United States. 

Capacitor manufacturers will find it ideal for 
use in most radio-frequency-blocking and by- 
pass, fixed capacitors that for years have been 
built with mica. These capacitors are of the 
type used in communications and other elec- 
tronic equipment. 

Lectrofilm has a greater combination of desir- 
able mechanical and electrical properties than 
any other one capacitor dielectric material. It 
is available in both rolls and sheets, and can 
be used in present capacitor production lines, 





little or no change being required in equipr 

or manufacturing methods. Its strength 

flexibility make it well suited to handling 
automatic means. 

Best of all, lectrofilm has uniform chara 

istics; it requires little if any grading, sorti 
or inspection. Therefore, it is economical 
well as easy to use, and when properly appli 
will cut down the number of finished capaci 
that are rejected in test. Users of lectrof 


can expect increased capacitor producti 


with present facilities without any increase 
man-hours. 

Lectrofilm is available for use by manufac 
making capacitors for the armed forces. 


TENDO | cease | aa | OY 









LECTROFILM 


TYPICAL CHARACTERISTICS 


Lectrofilm in Rolls, No. 2681| Lectrofilm in Sheets, No. 2682 


ge breakdown strength 1900 volts per mil 2500 volts per mil 


(Two or more thicknesses) 


















For information on 







© sizes 
B oem constant 4.0 or more 5.5 or more 





@ thicknesses 










E Tensile strength Equal to Kraft Equal to Kraft 


capacitor paper capacitor paper 









€ weights 
factor at 1,000,000 E 
*' Per cent at 25 C 3.5 or less 2 or less 6 additi I 
de Per cent at 100 C 1.75 or less 1 or less itiona 








characteristics 







citance temperature 


icient, per cent pe 0.05 to 0 15 0.05 to 0.15 . : 
umm ° ...Write for Bulletin GEP-217A. 


Address: Section 16-216, 
General Electric Company, 
Pittsfield, Mass. 












i . 
Mec IL e 100 C 125 C 
. operating emperature 










"These characteristics, determined by actual test results on capacitors built with lectro- 
film, will depend on the type of capacitor construction. 
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uct} Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds 
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These are the BENEFITS of a 
CLOSELY HELD VOLTAGE SUPPLY 










Better performance, greater reliability, and 


longer life of electronic devices 








Protection of delicate instruments and ma- 


chines, precision tools, and electronic tubes 






against sudden overvoltages 







ttt 
EXTREMELY CLOSE VOLTAGE REGULATION, 
so essential to speedy, accurate pro- 
duction-line testing, is automatically 

A a nd , r t: maintained by a 500-volt-ampere 
nd manufacturers— don't forget: OR duke en 2 toe tee 
fluorescent-ballast factory. 





More accurate test results, fewer rejects 











A product's salability can be increased when 





voltage stabilization is a built-in feature. 









A 
LOOK AT THIS PERFORMANCE—Practically 


d 3 th constant voltage for several typical 

all ere S e ay conditions (A—Open circuit; B— 

Full load, unity power factor; C— 

Full load, 0.8 power factor lagging). 

to Get It Stabilizing action practically in- 

stantaneous, taking place in less 
than three cycles. 


IMPROVES THE PERFORMANCE 
OF EQUIPMENT LIKE THIS: 























Radio transmitters and testing equip- 
ment 

Photoelectric equipment and other 
electronic-tube apparatus 
Motion-picture projectors and sound 
equipment 

Telephone apparatus 

X-ray machines 

Precision photographic equipment 
and photometers 

Color comparators 

Calibration of meters, instruments, 
relays 

Laboratory precision processes and 
testing equipment 


irae. | 


FOR DETAILS on this stabilizer's unique 
circuit, write for Bulletin GEA- 
3634. General Electric Company, 
Schenectady, N. Y. 


GENERALQ9 ELECTRIC | ——o [ 


403-563-5206 





Ed , 
7 
y 










du HA UU Ro 


PRECISION MADE . . . of Steatite and other materials— glazed or 


unglazed—any size or shape—to your exact- 


ing specifications. 





nd 

Years of experience—wide technical and engi- 
- neering knowledge— modern manufacturing 
ts, facilities enable STUPAKOFF to produce every 
nd E "for great type of ceramic for the electronic industry. 

achievement” y P y 
jue 
A- 
ny, i 
Back The Attack— With War Bonds 


this 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 






Propuct ENGINEERING — DECEMBER, 1943 





Dependable Power 
for Blower Applications 


... Oster Type C-2B Motor ("hoo H. P.) 
stands up in severe ambient temperatures 


This specialized motor, developed for vitally important war- 
time applications, operates satisfactorily in a 90° ambient, for 
continuous duty. It is quality-built by the Oster organization, 
which for 15 years has been building fractional horsepower 
motors for use exclusively as original equipment on Oster 
motor-driven appliances. Ball-bearing equipped; built in an 
aluminum die-cast housing; 6, 12, 24, or 115 volts DC, 115 
volts AC ... You can depend on Oster motors to live up to 
the world-wide reputation of pre-war Oster appliances, and to 
deliver results that add to your own reputation for selecting 
sources wisely. Let us help you fit this or other Oster motors 


to your requirements. M-13 


John Oster Mig. Co. 


Department P-13 m, Racine, Wisconsin 
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UST by itself. it's hard enough to measure 

to an accuracy of 1/10,000 of aa inch. 
But on a production line, where tens of 
thousands of wires have to measure up to 
this accuracy, it’s next to impossible—un- 
less you want to spend more time measur- 
ing than producing. 

However, with a simple electronic device, 
built around an RCA Electron Tube, thou- 
sands of small lead wires for radio tubes 
are now being checked for such accuracy 
at the rate of 5 to 8 a minute! 


How is it done? Like this . . . 


The wire passes before a light. As it 
does, it casts an enlarged shadow on a sensi- 
lve phototube whose output is measured 








RADIO 
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on a meter. If the wire is 1/10.000 of an 
inch off, the difference is recorded on the 
meter and the offending wire can be re- 
jected. If desired, the wire can be rotated 
to measure out-of-roundness. 


This is electronics—the so-called “dream 
science of tomorrow"—in action today at 
RCA. While the device described here is not 
for sale by RCA, engineers at RCA will be 
glad to recommend electron tubes around 
which your engineers can design equipment 
to do any number of jobs better, faster or 
more economically through electronics. 


Remember — the magic brain of all 
electronic equipment is a Tube... and 
RCA is the fountain-head of modern 





El 





ectron Tube 


tube development. For a fascinating book- 
let entitled “Electrons in Action at RCA,” 
write Room 428, RCA Victor Division, Rapio 
CORPORATION OF AMERICA, Camden, N. J. 


TUNE IN “WHAT'S NEW?" 


RCA’s great new show, Saturday nights, 
7 to 8, Eastern War Time, Blue Network. 


This machine, while used 
at RCA to measure the 
diameter of tungsten 
wires by an electronic 
method, embodies a basic 
principle for measuring 
any critical dimension of 
any component that can 
be made to cast a shadow 
directly proportionaltothe 
dimension to be checked. 


CORPORATION OF AMERICA 
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ADLAKE Flunger-fype MERCURY RELAYS 


LE 
“Sn app jÁ af 


ERCURY moves fast. You know that because 
M you’ve seen it in action. Due to this inherent 
characteristic of mercury, Adlake plunger-type 
mercury relays provide the snap action so desirable 


in a relay when contact is made—or broken. 


There is positively no tendency toward 


“molasses in January” operation in these relays. 


"snappy' 


LI 


Their action is and it stays “snappy”! 


Adlake Model 1040 
For panel mounting. This relay 
can be supplied with either 
quick or time delay action; nor- 
mally open or closed; and for 
a.c. or d.c. energization. Contact 
ratings up to 100 amperes a.c. 
with proportional d.c. ratings. 


HOW THEY WORK 


Hermetically Sealed 
Contact Mechanism 


Contact mechanism of Adlake plunger-type mer- 
cury relays is hermetically sealed in an armored 
glass or metal cylinder. Dirt, dust, moisture, or 
oxidation cannot interfere with operation—in any 
way or at any time. 


The liquid metal mercury contact is positive in 


action, chatterless, silent, and impervious to burn- 
ing, pitting, and sticking. 


For many kinds of service, no other type of 


ENERGIZED—Coil C pulls plunger 
P down into mercury. Mercury 
thus displaced enters thimble T 
through orifice O. Inert gas in 
thimble gradually escapes through 
ceramic plug CP—thus producing 
time delay. 


ENERGIZED — Mercury now fills 
thimble T, is completely leveled off 
and mercury-to-mercury contact 
established between electrodes E 
and EE. Degree of porosity of 
ceramic plug CP determines length 


relay provides equal stamina and dependability. of time delay. 


Request complete bulletin. 


ITI VUE DECRE ET 


ELKHART, INDIANA 


ESTABLISHED IN 1857 NEW YORK * CHICAGO 


MANUFACTURERS OF ADLAKE SPECIALTIES AND EQUIPMENT FOR RAILWAY, AIRWAY, HIGHWAY, AND WATERWAY 
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Dear Bill: 


The answer is " YES ", Record 
Changers have Mp billing in our Post- 
le. Af 


realistic about it. You're right again. 
There will be an unprecedented demand 
for Record Changers in Post war home 
phonographs. And we will have the capa- 
city to handle it. Glad you remember 
our Pre-war Changer did make a hit back 
in '40 and 141 


Dear Russ: 

Your letter bothers me because 
you have known us for years and must 
know that we don't talk until we are ready. 
We'll be happy to talk Post War Record 
Changers with you but don't ask us to show 
our hand right now... Don't worry... the 
new one will be a honey... our enthusiasm 
is unbounded and we won't be late. Please 
be patient. You will find 


in the period immediately following the 
end of the war. What do you mean... WE are 
hoarding ideas ? We have asked you for à 
your ideas and you know-it takes time to 


you've got to hand it to the radio manu- 
facturers. They know a good thing when 
they see it. And they don't forget. 

Like yourself they know about G.I.'s pre- 
war record changer. 


Just wait til you see our new 
one. If your enthusiasm doesn't match 
ours I'll eat your hat. Sorry we can't 
unwrap the package for you right now. 
We've got to get on with the war. ./ 
and Navy contracts 


WY 


EXECUTIVE OFFICES « 829 NEWARK AV JE e ELIZABETH 3, N. J 





PHOTOS COURTESY 
PAN AMERICAN 
AIRWAYS 


One hundred and forty six mil- 
lion miles of over-ocean flight 
have been built up over the past 
years by Pan American Airways. 
This enviable record is but the 
ever-lengthening shadow of pro- 
gress—a shadow that was first 
cast in 1927 by Pan American’s 
first marine air transport, the 


Sikorsky S-30. 


In this march of progress C-D 
plastics likewise are casting 
ever-lengthening shadows of 
progress, because of the sound, 
scientific development on C-D's 
part that has resulted in pro- 
ducing better-functioning avia- 
tion parts that are a great help 
in making today's huge "flying 
boats" possible. 


C-D Plastics DILECTO laminated 
phenolics; CELORON molded 
phenolics; DILECTENE low loss in- 
sulation, are all filling vital roles 


in electrical insulating parts, 


structural parts and where light- 
weight, non-corrosive properties 
and stability under extremes of 
moisture and temperature are 
essential. 


O C-D products include THE PLASTICS . . . DILECTO—a laminated phenolic: 


CELORON—a molded phenolic: DILECTENE—a pure resin plastic especi- 

DISTRICT OFFICES: New York - Cleveland ally suited to U-H-F insulation . . THE NON-METALLICS, DIAMOND Vulcon- 

Chicago - Spartanburg, S. C. ized Fibre: VULCOID—resin impregnated vulcanized fibre: and MICABOND 

West Coast Rep., Marwood, Ltd., Sen Francisco ee ee m describes all these products and gives 
Sales Offices in principal cities 


TA d po FIBRE COMPANY 


Established 1895 . . Manufacturers of Laminated Plastics since 1911 — NEWARK «* DELAWA RI 
CTT eu pip pk unn nnnm 
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Are you enjoying the advantages of 


-VARIABLE SPEED 


4 


d 


On many applications, variable speed operation offers tremendous advantages. The Mas- 
ter Speedranger provides this infinitely variable speed in a compact all metal unit of 
proven reliability, 


SIMPLE COMPACT DESIGN Only with an all-metal drive is it possible to secure the 
compactness, simplicity, flexibility and economy that are so advantageous on modern 
production machines and processes. 


ALL-METAL The all-metal construction insures long life and the greatest possible free- 
dom from interruptions to service. The design is extremely simple, consisting of a metal 
ring which operates at a variable position on the two driving and two driven cones. The 
position of the ring on the cones determines the speed of the output shaft. 


PROVEN RELIABILITY Millions of hours E TNT exhaustive tests 
in the laboratory have proven conclusively the complete reliability of this device. 


EXTREME FLEXIBILITY Speedrangers can be supplied for single phase, polyphase, or 
direct current operation. They can be furnished also with integrally built gear reduction 
units and electric brakes . . . in enclosed, splash proof, fan cooled or explosion proof 
construction and for a wide variety of mounting arrangements. No other variable speed 
unit on the market today can give you such flexibility and compactness. 


UNDIVIDED RESPONSIBILITY The complete Speedranger is designed and built in 
one plant by one manufacturer as an integral, compact power unit. 


HORSEPOWER Now available in sizes up to and including 3 horsepower. 
SPEED RANGES Up to 9 to ! are available. (up to 15 to ! in some sizes]. 


BL MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 





CLARE 


VIBRA L.I E 


SHOCK? 


CHICAGO 


4JOSURE? 


This CLARE Type G Relay 
Withstands Them All! 


HIS Clare Type G Relay has 

come through the rigorous tests 
of war with flying colors. Its abil- 
ity to withstand unusual shock, 
vibration and exposure has been 
proven time and time again in air- 
craft use, in radio equipment, com- 
passes and controls of all kinds. 


Clare Type G is a short coil relay— 
just 2%" x 2%" x 1%" and weighs 
but 6% ounces. Coils are carefully 
wound to exact turns on precision 
machines. They are protected with 
a transparent acetate covering and 
are available impregnated with spe- 
cial varnish. The pile-up shown is 
of nine springs, but as many as 
twelve springs can be used. 


Permanency of the spring tension 
is assured by the way in which the 
spring pile-up is assembled. Heel- 
piece and pile-up are placed in a 
hydraulic press while automatic 
screw drivers tighten the high 
tensile screws which hold the pile- 
up to the heelpiece. 


Contacts of rare metals or special 
alloys can be used either flat or 
hemispherical and in sizes from 
.062" to.1875" diameter. The core, 
heelpiece and armature are made 
from the highest quality magnetic 
iron. This is purchased to rigid 
specifications and carefully an- 
nealed in precision controlled 
furnaces in our own factory. 


Type G like all Clare “custom 
built" relays can be accurately 
adapted to the specific require- 
ments of your design. We will be 
glad to work with you to that end. 
Let us know what your relay prob- 
lem is. Our engineers will be glad 
to put our years of relay experi- 
ence at your service. 


Send for the Clare catalog and 
data book. C. P. Clare & Com- 
pany, 4719 West Sunnyside Ave., 
Chicago (30), Ill. Sales engineers 
in all principal cities. Cable ad- 
dress: CLARELAY. 


"Custom-Built" Multiple Contact Relays for Electrical, 


92 


PRODUCT ENGINEERING - 


# 34 Formex 


C.P. CLARE & CO. 


Double arm armature assembly of stain- 
less steel shaft, operating in a marine brass 
yoke. Heelpiece, core and armature assem- 
bly of magnetic metal. 


High voltage spring pile-up insulators of 
special heat treated Bakelite. Has mini- 
mum cold flow properties, low moisture 
absorption content; and permits punching 
without cracks or checks. 


Contacts are welded to nickel silver 
springs by special process. May be of 
precious metals or alloys in 12 different 
standard, or special, types and sizes. 


Spring bushing insulators are made of 
Bakelite rod under patented process. Re- 
sist vibration and withstand heavy duty 
service. 


LAY S| 


Electronic and Industrial Use 
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American-made motors and generators have met the 
two and three shift requirements of war industry, with 
an astounding record of trouble-free performance. 

A sizeable proportion of these bear the Crocker- 
Wheeler name . . . quite a few of them are older than 
the operators of the machines they serve. For Crocker- 
Wheeler motors and generators, for over 50 years, 
have been carefully and durably built. 


CROCKER WHEELER ELECTRIC MANUFACTURING CO. 
Ampere, N. J. * Division of JOSHUA HENDY IRON WORKS 


For engineering and service information, call... 
*Boston ? - (COM 6907)  *Detroit á (TR 2-5785) 
* Buffalo (CL 4985) New York nin (CO 7-6700) 
* Chicago (FRA 1616 Philadelphia — (WAL 1444) 
Cincinnati (MA 1345) Pittsburgh — (AT 9818) 
*Cleveland (MA 3255) *San Francisco * (EX 5531) 
Washington (EX 1991) 


. or your local Crocker Wheeler dealer * Local Stock 


Be SURE... with CROCKER WHEELER 


se | Other JOSHUA HENDY IRON WORKS factories at Sunnyvale, Pomona, Torrance, and Long Beach, California, and St. Louis, Mo. 
0p 
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cloths, and foils . . . and make print 
having blue, black, or maroon lines 
a white background. 


'ou'll find that Ozalid Whitepring, 
are easier to read and check thy 
blueprints. They are also fade-prog 
and wash-fast. 














2. You make “duplicate original 
in the same manner as standard prints 
—no Van Dyke difficulties. These may 
be used in place of the original in sub. 
sequent print production...or to elim. 
inate unnecessary drafting when mak. 
ing design changes. 


It is not necessary to redraw any 
part which remains the same as in th, 
original! ] 

! 
3. Yov're able to use cut sheets | 
well as roll stock in an Ozalid machine 
thereby eliminating trimming wast. f 

No paper is lost by pasting wh 
“leaders.” 


No prints are unusable because o f 
distortion. 


FULL LINE OF MACHINES 





There's an Ozalid machine for every print 
production requirement. So if you wan! 
to turn out prints at speeds up to 20 fee 
per minute—or if you need only a dry à 
veloping unit to use with your presen 
printer— adopt Ozalid. 


See an Ozalid machine 
In operation 


Write for catalog and sample booklet 
of whiteprints. See how leading manufac- 
turers, save time, labor, and materials, 





The chances are—Ozalid whiteprints 
are being made in a plant in your vicinity 
...and you may be able to witness a dem- 
onstration of simplified printmaking. 


Bring your own engineering drawings. 
See how you can make whiteprints in one 
continuous operation ...and save time, 
labor, and materials. 


COMPARE OZALID WITH 
ANY OTHER METHOD 


You'll be surprised at the compactness of 
an Ozalid machine. 


It can be installed in any corner of the 


drafting room. This saving in floor space 
is possible because Ozalid eliminates the 
chemical baths, driers, and plumbing con- 
nections employed in other processes. 


This simplification allows you to 
quickly train an inexperienced person to 
operate the machine at top efficiency. 

In addition, you get exclusive print- 
making extras! ... 


CHECK THESE 
OZALID EXTRAS 


1. You’re able to use the widest va- 
riety of sensitized materials—papers, 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE AND FILM CORPORATION 
Johnson City, N. Y. 


OZALID IN CANADA —HUGHES OWENS CO., LTD., MONTREAL 


94. 


OZALID —MORE THAN A 
PRINTMAKING PROCESS 





| 


Cross section of Ozalid 
Model “B.” For large 
volume production; top 
speed 20 feet per minute; 
front or rear print deliv- 
ery; many new features. 
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GIVE YOUR MOTORS 
THIS OVERLOAD PROTECTION 


paa 


„TO ASSURE PRODUCTION 












e of 


The Monitor 
THERMALOAD V 





rit 
" SOLENOID STARTER 
ee 
de 
n 
Extremes in ambient temperature do The Monitor Thermaload V Solenoid Starter 
" not affect the performance of the will provide the highest degree of overload pro- 

















Thermaload V . . . because overload 
alone trips the Monitor Compensated 
Overload Relay. In tests at 600° 
heater rating . . . at the two extreme 
temperatures shown above . . . the 
tripping time varied only a few sec- 
onds. Your motors may never be 
subjected to such conditions but re- 
member . . . even normal variations 
in temperature will affect the opera- 
tion of thermal overload relays unless 
these relays are compensated. Play 
safe . . . specify the Monitor Therma- 
load V Solenoid Starter for original 
equipment and replacement. 
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tection available for your valuable motors. It 
will give the same full protection in hot, cold or 
changeable temperatures. It is designed so that 
careless or over-zealous operators cannot “block 
in” the reset button to prevent the trip. Shock- 
proof mounting separates magnet frame from 
base. Quality construction provides long life. 
Thoughtful design provides for easily-inter- 
changeable coils for different voltages—quick 
replacement of double-break silver contacts. 


Add these features up . . . consider Monitor’s 
55 year record of important contributions to 
precision motor control . . . and it is evident 
that for 1.5 to 7.5 H.P., 110-550 Volts A.C. 
Motors ... the Moni- 
tor Thermaload V is 
your best bet for 
overload protection. 







At present—we can promise 
PROMPT DELIVERY FROM 
STOCK. Please comply with 
existing priority regulations 
when ordering. 








TheMonitorController Company 


CAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 





,UACHROMALOX]E : .. 8& 


ELECTRIC HEATING UNITS r 
DESIGNED for INDUSTRIAL APPLICATIONS 


@ COMPLETE STANDARD LINE AVAILApB! 
@ SYSTEMS FOR SPECIAL REQUIREMEN} 


ACCURATELY CONTRO 


sequence and duration of 1 & 
1000 consecutive and overlay. 
ping machine or process function 


SYNTHETIC 
PROCESS. TIME CONTR 


« . . One of lar 
Synchronous oon on 
twin shafts, each with 4| 
cams and mercury switches 
to control operations. Cam 
e may be adjusted ia 
eps from 6 to 18 mis 
Color coded flow chart, iadi- 
cator lights, common term- 
internal lighting a 
nternal lighting and lock. 
handle doors are features, 





















SEND FOR "TC" 
DATA SHEETS 


AUTOMATIC TEMPERATURE 


CONTROL COMPANY, INC. 
34 E. LOGAN STREET, PHILA. 44, PA 





IN OIL JACKETED EQUIPMENT | 
electric heat can be applied simply, easily, | 
quickly, with Chromalox NWH Circulation 
Heaters. 

The unit is complete in itself, designed spe- 


Above, the NWH cifically for the purpose. 
heater which is è : ded d 
« complete unit Only two pipe connections needed, an | 


for the quick connection to electric power line. 


end convenient sca 
essiteaten ef Temperature accurately maintained by 


electric heat. The thermostat, included with the unit. Assures 
vnit includes uniform conditions and perfect product. 


heating element, " em i 
inser isset, eu Heat by wire" avoids flame hazard, steam 






























m 
"Surco-American'" high quality flexible plastic tubings and insu- 
lated wire are pretested to stand up under a wide range of tem- 
peratures and under the most severe conditions because they are 
specially formulated to meet the most exacting requirements, Tub- 
ings are available in inside diameters from .005'' to 2''. Dielectric 
strength averages 1500 volts per mil. thickness . . . "Surco- 
American'' flexible plastic insulated wire is available in all lengths 
and colors in wire sizes 712 to 248 A.W.G. solid or stranded. 














er insulating piping troubles, bulky installation, operator shielded, tinned or silver plated copper wire and cable . U 
jacket, pipe con- discomfort. Cost is in line with other methods — — ee ee me E " 
nections, ther- of heating. Address Dept. B uai 
mostat and bulb. U-Bo 
" IN PREHEATING FUEL OIL ee ae : —— her 
i the Chromalox NWH Heater is widely used. mE E 
Ask the Wiegan : | un 
anneal May be connected anywhere on the oil supply "n 


line. Promotes combustion, and saves fuel cost 


to work with you — : 

in using electric by permitting the use of lower grade oil. “ESCO” AT WAR! the s 
heat. Write us, * N 
includi h i : - pn 
DP Chromalox NWH Heaters are available in All of our motors, generators, motor-gen ro 
cil sketch. For capacities from 1-kw. to 15-kw. Largest size erators, converters and generating plants now - 


valuable data, will support oil pressures to 125 Ibs. at 450 go to war. - 


ask us for the deg, F. Smaller ill tak t 
h E g. F. types will take pressures to O ly i : has en 
Chromalox Cat 300 Ibs. at 500 deg. F. For large capacity, ur greatly increased production 


alog. 
units can be connected in series. Consult with 
our engineering department as to the unit 
you need. We will be in a better position than ever 
to serve you after the war. 


EDWIN L. WIEGAND COMPANY || ELECTRIC SPECIALTY CoO. 


209 SOUTH | CONN. 
7535 Thomas Blvd., PITTSBURGH 8, PA. || sem 
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abled us to enlarge our facilities and improve 
our products. 





Pro 
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tight spots it's a STAR 


AVAILABLE ON REQUEST . . . Handsome full-color 10"x10" reproduction of this great, dramatic painting by an actual 
eye-witness—Lt. Commander Anton Otto Fischer, the internationally famous marine painter. No advertising matter. 


Up came the German sub—the sixth to face the U. S. Coast 
Guard Cutter Campbell, in 18 hours. Seconds later, the 
U-Boat was reeling under the cutter's withering fire against 
her steel decks and conning tower, recoiling from the im- 
pact of the cutter's starboard side against her pressure hull, 
floundering helplessly as shell after shell from the Campbell's 
atter-guns crashed into her plates. Minutes later, down went 
the sub for the full count. 

Now it was seen that the sub's port hydroplane had 
nipped through the Campbell's hull. Soon the engine room 
was flooding, the main electrical switchboard swamped. All 
power failed. The Campbell was a drifting, helpless hulk in 


POWER PACKAGED AS YOU NEED IT 
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the night. Could STAR help the Campbell through this ‘‘tight 
spot?" Star could — and did. When the main lighting 
and power systems failed, a Star Auxiliary Generator— 
installed for just such emergencies—provided light, refriger- 
ation and power for cooking, radio, and other purposes 
until the Campbell reached port. 

Thus, in more ways than one, Star proves its worth in the 
"tight spots." And in the actual ‘‘tight spots’ of your prod- 
uct, where stamina must be combined with specific space 
adaptation, you'll find Star's unique welding process ready 
to fill the bill — without special patterns or special castings. 
* STAR ELECTRIC MOTOR CO., Bloomfield, New Jersey * 





PERMANENT MAGNETS 





Tue Arnold Engineering Company is 
thoroughly experienced in the production 
of all ALNICO types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 
magnetic control. 









THE ARNOLD ENGINEERING (COMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 





G-E NEON GLOW LAMP 


for Post-war Product Designs 


HIGH CAPACITY 
AT LOW COST 





LECTRICAL equipment manufacturers plan 
ning post-war products will find many ways to 
use General Electric Neon Glow Lamps . . . par 
ticularly as indicators or pilots. Design engineer: E 
at work on domestic and commercial electrical 
devices are already specifying E 
these lamps because of such 
unique properties as: 


1 Remarkable resistance to shock 
or mechanical abuse. 

2 Very low current consumption Ẹ 
with low operating temperatures. 

3 Characteristic and distinctive 
red color. 


4 Applicability to commercial 
voltages including higher ranges 
(By use of simple small serie 
resistor.) 

5 Unique electrical characteris 
tics for special circuits such 43 
self flashing on direct current. 













LOW PRESSURE | TN 
GAS REGULATORS 













GENERAL CONTROLS V-300 gives continuous, 


efficient operation at low cost. This compact low pres- 





sure gas regulator is built to last... Available in correct 


materials for handling natural, manufactured and L.P. | TYPES-14 G-E Neon Glow. See your electrical wholesaler 

I : r 2 7 Lamps in 3and 2-watt pg i i » ri 
gases... the V-300 is furnished in sizes ranging from | iy OO volts AC. BS volte IC: ae ——— AN 
Y$" to 2” 1.P.S... Standard outlet pressures range from | PE-12, at the address below. 
2" to 5"; factory setting 32" for average appliance use. | 


Write for Catalog No. 52 with complete specifications. .NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL CONTROLS GENERAL €} ELECTRIC 


801 ALLEN AVENUE * GLENDALE 1, CALIFORNIA 410 Eighth Street, Hoboken, N. J. 
Branches: Boston * New York * Philadelphia * Cleveland * Detroit 
Chicago * Dallas * Denver * San Francisco 
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x *« WAGNER PRODUCTS SPEED VICTORY x 


These motors are especially 
designed to resist the damag- 
ing action of acids, fumes, 
moisture, and other destruc- 
tive elements. They are ideal 
for chemical manufacturing 
plants, as well as in 
industrial plants 
where operating con- 
ditions are adverse 
to the use of open-type motors. 


p ® 
" J Features of Construction 


Wagner Type CP Chemical Motors have windings which are Conduit box— 
well insulated and impregnated, and coils and free-ends of screw-on type. 
stator windings are shaped to fit snugly into special slot cells. 


After windings are in place, the stator is baked to remove al! 
moisture, and while still hot it is immersed in a heavy insulat- 
ing varnish. When this coating is completely dried, the stator 
is then given another dipping and baking to insure complete 
impregnation. Finally, it is treated with a heavy coat of a 
special alkali- and acid-resisting varnish, which produces 
a tough oil-proof coating. 


The conduit box is moisture-proof and dust-tight, and is 
screwed onto a nipple solidly welded into the side of the motor. 


The cover of the conduit box is firmly held by four bolts. Completely 


sealed leads. 
Alllead openings are completely sealed with a flexible com- 


pound, preventing the entrance of dust, fumes, moisture and 
other harmful elements. 


Special drain plugs in the bottom of the endplates and conduit 
box provide for the removal of any condensation from the 
motor or conduit box. 


The inner frame completely seals the windings and bearings 
while the outer frame guides a cooling draft over the motor. 


Other features include: dynamic balance (running balance) 


which insures freedom from vibration; and completely sealed 
ball bearings. 


|, WagnerElectric Corporation ^ LER 


plates and conduit box. 


if ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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* Better contact and higher operating speed is assured 
with the patented rolling spring ACRO SNAP 
SWITCH. When we say BETTER CONTACT we 
definitely mean BETTER CONTACT with the same 
operating pressure. This minimizes contact burn- 
ing and greatly lengthens switch life. Many types 
of ACRO SNAP-ACTION SWITCHES are used in air- | 
craft and other vital war equipment where unfailing | 
performance is essential. If you have not yet handled | 


and studied the ACRO rolling spring SNAP-ACTION | 



























SWITCH an experience is awaiting you. 


For fast action on samples, kindly explain nature 
of application you contemplate. 


ACRO ELECTRIC COMPANY 


1310 SUPERIOR AVE., 


CLEVELAND, 14, OHIO | 






Open Blade Switch 





g 


. 1-0 Overtravel Plunger “Bracket Switch 


a 
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YUL NEEDED TODAY 


Wiru Allied armies on the march and the 
retreating Axis forces destroying all existing 
facilities, the need for telephone communi- 
cations systems is soaring. 

The record of the telephone equipment 
manufacturing industry in this war should 
be a sufficient guarantee that our fighting 
men will continue to get what they need, 
regardless of the enormity of the job. 

The men and women at “Connecticut” have 
made a record that stands out even in an 
industry famous for its wartime accomplish- 
ments. 

We submit the record we are compiling 
now, as evidence of ability to serve postwar 
America. We are glad to consult with manu- 
facturers seeking help on electronic or 
electrical product developments — also 
with engineers who have developed ideas 
that might round out our postwar plans. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 





WQUSTAIES 


MERIDEN, CONNECTICUT 


Engineering, Development, 


©) 1943 GAI, Inc., Meriden, Conn. 
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Precision Electrical Manufacturing 
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ASBESTOS CANNOT CARBONIZE 


-»- USED EXCLUSIVELY 


ASBESTOS is a fibrous rock that has not 
changed in character for ages. It is the only 
known natural fibre that is absolutely incom- 
bustible. Asbestos is the protecting element 
in U. S. Motor windings. 


Life of a motor is proportional to the life of 
the insulation. protecting the windings. If 
carbonization starts to progress, the insula- 
tion chemically and physically changes from 
an insulator to a conductor. Thus, destruction 
of the windings is threatened from failure of 
the very thing that was originally designed to 
protect them. 

Materials commonly used for insulation in- 
clude varnished cloth, oiled linen, paper, 
press-board, insulating varnish; but a/l of 
these will carbonize. Not one of them is fire- 
proof. All of these, even the best, will dete- 
riorate unc the temperatures at which 
Motors are often called to operate. Repair 
shops, busy rewinding motors, furnish proof 
of the continuous carbonization of motor 
windings. 

Contrast such construction with the advanced 
U. S. Motor method of using Asbestos as the 
protecting element. While there is no way 
or protecting motors to guarantee perpetual 
ie, the U. S. Asbestic Process of insulating 
windings infinitely increases motor life. Dan- 
ger of break. is minimized. 


Asbestos is the greatest of all pliable, heat- 
resisting materials because it cannot car- 
bonize. (Thats why asbestos is used in 
automobile brakes.) Being soft and flexible 
it is an insulation that can be folded and 
worked into the windings of U. S. Motors. 
Asbestos is a high heat conductor. It trans- 
mits heat away from the inside of the motor 
much faster than ordinary elements. 


U.S. MOTORS 


ASBESTOS-PROTECTED 


IN U. S. 


MOTORS 


When asbestos insulation was developed by 
U. S. Motors there was no manufacturing 
plant in the country which offered the facili- 
ties for processing asbestos fibre suitable for 
U. S. Motors application. No manufacturer 
of ordinary insulation was equipped, either 
with machinery or knowledge, to make as- 
bestic material of the kind required, so it 
was necessary for the U. S. organization to 
devise means for processing this material. 
The pure asbestos is first treated to render 
it moisture-proof. Sheet asbestos is cut and 
molded to conform with the perimetrical 
shape of each stator slot. Die-cut shapes are 
made to fit between coils and between phase 
windings where coil ends are nested. 

The impregnating compound, Asbestosite, is 
produced by reducing asbestos fibre rock to 
a very fine powder. This asbestos base is 
held in colloidal solution with high volatile 
diluents which are driven off after the com- 
pound permeates the windings. 

Through baking and particular curing means, 
the Asbestosite is hardened and forms a solid, 
intimately attached to and isolating every 
turn of windings. 

Asbestos-protection is an exclusive U.S. Motors 
feature, pioneered, patented and perfected by 
U.S. engineers. It’s the answer to long motor 
life. Request Bulletin 
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BUILDING ASBESTOS INTO 


NS 


U.S. MOTORS 


submerged in an impregnating tank o 
Asbestosite. The latter penetrates the 
windings and surrounds each wire with 
a coating of asbestos. An interrupted cur- 
rent is passed through the windings t 
gently vibrate and isolate each wire. 


The heart of a motor is its hottest spot. 
Asbestos is used in U. S. Motors to protect 
the windings against heat. Barrier walls 
of asbestos are inserted in each stator slot. 
Coil separators of asbestos plate-board 
are positioned to insulate and provide 


U. S. ASBESTIC PROCESS 


(A) Empty stator slot. (B) Formed cell of Asbestos. 
(C) Windings inserted. (D) Asbestosite (indicated 
in color) penetrates every interstice. 


heat-proof walls between coils in each 
slot. The lips of the asbestos barrier be- 
tween the wires and the steel are over- 
lapped at the tooth tips. This forms a cell 
of sheet asbestos between the copper wind- 


U. S. Horizontal Syncrogear Motor ings and the steel core. Then the stator is 


U. S. Horizontal Varidrive Motor 


* 
at. 


The QUALITY LINE of Power 


VARIDRIVE MOTORS 
SYNCROGEAR MOTORS 
UNICLOSED MOTORS 
UNIMOUNT MOTORS 
TOTALLY-ENCLOSED MOTORS 
AERO-TEST STANDS 


for infinite speeds 

. for multiplied power 
Horizontal and Vertical 
Horizontal and Vertical 
for bazadous services 
for aircraft servicing 


Nd 


a 


U.S. MOTORS 


AUTOSTART Grinders and Buffers 


U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 















Who said— 


:IRemote Control is a Problem? 


lem involving remote control, switching, 
selection, counting, signaling or quality 
when you take advantage of Automatic control, try calling in the Automatic 
Electric's experience. Thats because ee Electric field engineer. Helping cus- 
electrical control has been Automatic’s sole business for tomers whip such problems is his everyday job. 

over fifty years. During that time, they have not only 
| designed and manufactured relays, stepping switches, 
and a wide variety of other control apparatus—but 
have also gained the experience necessary to adapt these Apparatus." You'll find it the most complete guide to 
devices to countless needs. the selection and use of control devices ever published. 


Next time you are faced with an electrical design prob- We'll be glad to send a copy without charge. 


Relays 


AND OTHER CONTROL DEVICES ie 
E Distributed by 


AUTOMATIC AUTOMATIC ELECTRIC SALES CORPORATION 


ELECTRIC 
1033 WEST VAN BUREN STREET, CHICAGO 7, ILLINOIS 


In Canada: Automatic Electric (Canada) Limited, Toronto 


ESIGN problems that involve elec- 
trical remote control quickly fade 





In the meantime, be sure you have a copy of the new 
Automatic Electric catalog of "Relays and Other Control 



















WARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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Federal Battery Chargers 
and Power Supplles 


for all Communications Needs... 


. . . powered by I. T. &T. Selenium Rectifiers 


Typical Automatic Noiseless 
Telephone Battery Charger 


Built for highest efüciency and powered 
by long-life I. T. & T. Selenium Rectifiers, 
Federal Battery Chargers and Power Sup- 
plies are available in all types and sizes, 
in a wide range of ratings, to meet every 
communications requirement — tele- 
phone, telegraph, signaling and alarm 
systems. The many types include auto- 
matic regulated noiseless chargers and 
battery eliminators, manually operated 
units and non-filtered types. 


Federal Battery Chargers and Power Sup- 
plies provide important operating advan- 
tages: no routine maintenance; no radio 


interference; hum-free output; high over- 
all efficiency. They are for use on com- 
mercial AC circuits; they are rugged and 
compact and have a minimum of critical 
materials. 


The "power unit"—the I.T.&T. Selenium 
Rectifier introduced and manufactured 
by Federal — is standard in the electrical 
field. Its freedom from moving parts, its 
wide temperature operating range, its 
capacity for overload and unlimited life, 
assure stable and satisfactory perform-, 
ance. Consulting engineering services 
available from Department E. 


Federal Telephone and Radio Corporation 


SELENIUM RECTIFIER DIVISION 


1000 Passaic Ave. 
East Newark, New Jersey 


Pr 
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Take a Look at 


TOMORROW-— 794 f 
















This Century Motor is 
certainly unusually 
free from vibration. 





Sure, this whole ma- 
chine has got to be 
free from vibration. 


CENTURY MOTORS’ Unusual Freedom From 
Vibration Contributes to More Accurate 
Machine Tool Performance 





E unusual freedom from vibration of Century Motors matches the 
precision and accuracy of the thousands of machine tools they drive. 


Determine for yourself — put your fingertips on a Century Motor 
and you'll hardly realize it's running — because of its quiet operation 


and solid feel. 


When tolerances must be held to the closest limits, the rotational 
balance of Century Motors is all-important, including: 


* Magnetic Balance € Rugged Frames 
€ Mechanical Balance € Accurately Machined Feet 
9 End Bumpers € Extreme Rigidity 


Every contribution to precision workmanship, to increasing the speed 
of production and decreasing the number of rejected pieces is partic- 
ularly important today under the demands of War. It is important, too, 
in peacetime production, as tolerances grow finer and advanced engi- 
neering demands extreme precision work. 


Today and tomorrow, the unusual freedom from vibration of Century 
otors grows increasingly important. It will pay you to remember 
ntury for practically all your future motor applications — from frac- 


tional to 600 horsepower. rd 


CENTURY ELECTRIC CO., 1806 Pine St., St. Louis 3, Mo. uM c 


Offices and Stock Points in Principal Cities 
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| peed Work flow...Cut Costs 
o e 


Burndy .. . pioneer in solderless elec- A few of the mony types of 
trical connectors...is working closely Burndy HYDENT CONNECTORS 
with leading designers and manu- 
facturers in applying the economies 
and advantages of indent type con- 
nectors to component parts manufac- 
ture, and final assembly. In most 
cases, standard HYDENT connectors 
are used; in others, Burndy has de- 
signed special connectors for the job. 
In all cases, the indent type connec- 
tion has simplified and stepped-up 
production, provided a better connec- 
tion mechanically and electrically, 
and materially lowered costs. 

Ifyouarestill using soldered connec- 
tions, why not investigate thoroughly 
the advantages of the solderless in- 
dent type? Complete engineering co- 
operation is yours for the asking... 
from connector headquarters. Write 
or phone to-day. 


BURNDY ENGINEERING CO., INC. 


107 EASTERN BOULEVARD, NEW YORK 54.N.Y. 


7 
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Poerless. MOTORS 
Standard and Special 
* SINGLE PHASE 


* POLYPHASE 
* DIRECT CURRENT 


IFTY years in the production of quality 
cated equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing and 
building motors of maximum efficiency 


and trouble-free operation. 


THE PEERLESS ELECTRIC CO. 


WARREN, OHIO 


FANS - MOTORS + GENERATORS 


DESIGNED FOR YOUR JOB 


Have you considered Carbon Seal Rings? Does your applica- 
tion demand low friction, long wearing and non-abrasive 
qualities? We have developed special carbons to meet varying 
conditions of pressure, temperature, speed, and character of 
material to be sealed. Our engineers are available for con- 
sultation on your sealing problems. Bulletin sent on request. 


PURE CARBON COMPANY, Inc. 2223 ‘stv: %:: 


\ 
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AUTOMATIC 


PROCESS CONTROL 


This new development by the re- 
search laboratories of General 
Electronics Industries provides au- 
tomatic control of chemical proc- 
esses and also of production 
machinery, by means of printed 
charts which may be replaced or 
interchanged as readily as phono- 


graph records. 






ARMY-NAVY "E" WITH 
STAR awarded to Auto- 
Ordnance Corporation for 
continued excellence in pro- 
duction of “Tommy” Guns. 
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GREENWICH ° STAMFORD 


@ Jacks-of-all-trades have their place . . . but not in General Electronics 
Industries. Everyone in this organization, from top-flight research engineers 
to service men and their assistants, is an electronics specialist. 


We have no miracle gadgets nor mysterious cure-alls for sale. Our busi- 
ness is the proper application of electronics to solve individual production 
problems. This begins with diagnosis, follows through with research, per- 
haps special design, and includes expert service before and after comple- 
tion of the job. 


To assist you in your post-war production planning, one of the largest 
organizations specializing in Electronics offers the skill, experience and 
unsurpassed facilities that have successfully met the most exacting tests 
of war. 


Write to Engineering Department, General Electronics Industries, 342 
West Putnam Avenue, Greenwich, Connecticut. 


La 


Other products manufactured include: ELECTRONIC CONTROLS * VACUUM TUBES * HYDRAULIC SERVOS 


COMMERCIAL RADIO EQUIPMENT * ELECTROMECHANICAL 
DEVICES * ELECTROSTATIC HEATING UNITS UP TO 250 KW. 


INDUSTRIES 


Division of Auto-Ordnance Corporation 


BRIDGEPORT 7 NEW MILFORD i NEW YORK 
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The fourth in a series of plastics applications 


Molded to Carry Commands 
Across Continents . . . 


Rano . . . the voice of 


our Armed Forces . . . the 


medium of direct, speedy communications . . Uses 
many plastic parts, one of which is this radio coil form. 

Twenty-seven years of molding experience at Aico has 
paved the way for plastics engineering of intricate parts, 


resulting in high-speed, economical war production and 
an important saving of vital material. 


"RADIO € 


Molded from 


13017 Bakelite 
for LOW-LOSS; í 
HEAT RESISTANCE 


Is your problem one of designing a 


special motor or motor mounting to 


o1:1avu 


com- 


en 
e 
e 
c 
— 
co 
> 
z 
m 
m 
— 
— 
m 
n 
9 
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AL ; „d phenolic 
MOLDING swan Bakelite, mineral filled because (1) 
g6 


> r or this intricate Pe complicated 
fit your product? Then consult TORQ sete Selected for te Pero 


» power 
easy to Ms have a low T 
henolics n 


nd mt : sistance in products where 
ooy! Specialised engineering ex- ae consi 


perience . . . up-to-the-minute “know- 
how" 


t P 
f the larges 
- ely 1! 


complete manufacturing 
facilities . . . these are at your service, 


to help you speed production—save Np PRODUCTION transfer 
á ETHOD A olding, chose the trai, 
time and money. Write today, ex- n Mine ie best a, 


: r in 
uited fo : 
ecause it 1S wm the direction 9 


’ : in ;, semi 
un , where tolerances." one cavity, Sr, 
, particularls The mold is fs (B), this pie 
plaining your problem. We can fur- shapes Pare im ' ed ections S duction 
: e 


o 
. H automatic. -— i fing necessary e removal 
nish motors engineered to your 


ires à 
requires 
ieces per hour. 


p G5 
needs! ee 


il 
request w! 
e as a hand 


For users of standard motors, sizes emt 


of file cards Nos 


1 bring additional copies plications. 


y reference for plastics 4P 


from 1 to 20 HP. are available for PREC ISION 
immediate delivery. 
MOLDING 
GAN 


THE TORO ELECTRICÉ NUFACTURING CO. AMERICAN INSULATOR CORPORATION, New Freedom, Po. 


X MHÀRÁ s vá Sales Offices: BOSTON - BRIDGEPORT - BUFFALO - CHATTANOOGA 
i P e LLEYELAND, 0NI0 CLEVELAND - DETROIT - NEW YORK - PHILADELPHIA 
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*SPECIAL MOTORS DESIGNED 
TO FIT THE APPLICATION 

























EXTREME QUIETNESS AND LONG LIFE 


If operating conditions were always the 
same... if there were no differences in 





types and sizes of the product — there 
would be no need for special motors. 
But we know that variables do occur 
in equipment, such as oil burners, and 


JLN UDan  . 


other electric motor operated appara- 
tus, which require specially designed 
motors to meet specific performance 


oa 'v~ 
vu 


oia 


requirements of compactness, quiet- 


we 


ness, overload protection and long life. 
Holtzer-Cabot special motors are meet- 
ing the operating conditions in various 
types of equipment. 


Holtzer-Cabot has concentrated its 
energies in the specialized business of 
designing and building special frac- 
tional HP motors for every purpose. 
Our engineers, backed by 68 
years of motor design, 
can help you with your 
motor problems. 





iV 


THE HOLTZER-CABOT ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
129 AMORY STREET, BOSTON, MASS. 





CHICAGO, ILL., NEW YORK, N. Y., PHILADELPHIA, PA. 





98 | Paobucr ENciNEERING — DECEMBER, 1943 111 


, NO GREASE 0n 
LM LLL LOS 


In today's war production set-up, even the saving of 
fractional manpower for servicing grease cups and 
oil fittings is important. And neglect of this attention 
can mean serious damage to irreplaceable produc- 
tion equipment. This can't happen with Wisconsin 
Engines because there are no grease cups or oil 
fittings; no lost manpower; no chance for human 
error or carelessness. Wisconsin Engines 
are protected by positive force-feed 
and splash lubrication, 


ISCONSIN MOTO! 


Corporation 
MILWAUKEE, WISCONSIN, U. 5.4 
ilders of Heavy-Duty Air-Cooled Engin 


The design of the Ward 
Leonard Little Giant Single 


Pole Relay is simplicity itself. S O je K E T S 


It is sturdily built yet there is ENGINEERED BY EZ 


not an ounce of material in it ^n) Boll 
that is not essential to effi- For New Type of Lamp Bulbs 


i a” 5r " 
cient performance. Measures — , ae Con With COLE-HERSEE improved BEAVER 
-2 7 Pat. Pend.) Contact Construction. 
-— 1 —— - wen. es See — o: can E furnished with wire leads 
pumps, compressors, signal lights, etc. Described in and bracket or mounting construction 


1 t it your needs. 
Bulletin 105. o suit you 


S a, P No. 2344 
(WL Relay Bulletins Socket ccna Base 
Little Giant Relays Bulletin 105 I 

Midget Relays n 106 

Intermediate Duty Relays 81 

Heavy Duty Relays 131 & 132 

Sensitive Relays 251 

Time Delay Relays 351 & 362 


WARD LEONARD j Quality Electrical Automotive and Aviation Equipment 


If you have a problem in switch or socket application 


Electric control (WL) A devices since 1892. isin 29 to: Gaiedtermne Ser-arenet-ccthee. 


RELAYS + RESISTORS * RHEOSTATS 


WARD LEONARD ELECTRIC COMPANY 4 
63 SOUTH STREET, MOUNT VERNON, N.Y. E BOSTON 
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Liquidometer Low-Level Indicator, the pilot 
om only a few minutes’ flying time is left. 
4 Our airmen's lives depend upon the unfailing 
accuracy of little things like these. "They're 
always dependable", says Liquidometer, about 
their products. Manufacturers of precision instru- 
ments must rely on their sources of supply. That's why Liquidometer 
entrusts the making of contacts, and nickel-silver pins to Callite. 


When seeking the four factors vital 
to your production, precision engi- 
neered parts; expert metallurgical 
and engineering advice and super- 
vision; consistent deliveries with abil- 
ity to meet emergencies; top quality 
at a fair price -you will find all four 
at Callite Tungsten Corporation, 551 
Thirty-ninth Street, Union City, N. J. 
Branch Offices: Chicago, Cleveland. 


When the red warning signal flashes from the | CHECK ALL FOUR 
and 
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Ever see a picture of a PRECISION TO THE TW | 


Perfect co-ordination of skilled minds and hands 
| | | ? in a well knit organization with 20 years of radio 
* manufacturing experience has been the secret of 


MERIT'S success in building precision equipment 
opa dodi gs m d as E LED Do S RR -y & to the most exacting specifications. 
TIME IN MILLI-SECONDS 3 
Now manufacturing tor every branch 


- i; i E of the Armed Services. 


ARCING VOLTAGE Suppliers ef componen 


parts for the famous 


CURRENT 


Oscillogram taken on a 50 ampere breaker showing short circuit with 

6450 amperes rms flowing through the breaker which interrupted within 

% cycle on 120 V AC with a power factor of approximately 60%. This 

was the third operation on a circuit having a capacity of approximately 
8000 amperes rms. 


Since 1924 


Transformers — Coils —Reactors j 

— Electrical Windings of All Types § 

for the Radio Trade and other 
Electronic Applications. 


MERIT COIL & TRANSFORMER CORP. 


311 North Desplaines St. CHICAGO 6, U.S.A. 


HEINEMANN 


MAGNETIC CIRCUIT BREAKERS MODEL L-32 MOTOR-GENERATOR 


Employ High Speed Blowout Operates on 6v. d.c. input (12-, 24-, or 115v. available). 


The stationary contact is coiled around an insulated iron core A.C. output I-, 2- or 3-phose. Standard aluminum-housed 
which connects the steel plates forming a U-shaped magnet. On 

overloads and short circuits the current flowing through the model includes speed regulator ond resistance. Speed con 
contact creates magnetic lines which force the arc into the 
arcing chamber and blow it out. As the value of the current to 
be interrupted increases the quenching effect becomes greater 2-phase a.c. at 2400 R.P.M. Weight 32 or.; 6/4" x 2" dia.; 
due to the intensified magnetic blowout field. 5/16" shaft with 1" extension. 


Send for Catalog 40 showing full line Special models of fractional h.p. motors and generators 


HEINEMANN CIRCUIT BREAKER CO. built to your requirements. 


Subsidiary of Heinemann Electric Co. 


109 PLUM STREET = "S ELECTRIC INDICATOR CO. 


TRENTON, N. J. 115 PARKER AVE. STAMFORD, CONN 


trol 1% for 259, variation in input or load. Delivers 27v. 
p 
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63M 63M 62M 62D 63 
Spec (Black Nickel Finish) 


BY SPRING BINDING POSTS 


ASSURE A POSITIVE VIBRATION-PROOF CONTACT! 


. The spring — unseen but most important, is de- 


signed for long life with minimum pressure loss in 
service — corrosion resistant. 

The *D" shaped hole grips the finest wire and holds 
it in perfect contact. This special Eby construction 
gives correct, uniform tension across the entire sur- 
face of the wire. 





. Eby spring posts have dual guides — makes posi- 


tive alignment of insertion holes. 


. Made from the highest quality material to meet 


rgid manufacturing standards and assure maxi- 
mum electrical conductivity. 


. Recognized standard finishes are nickel, silver, 


black nickel, and cadmium. 


. Insulating bases, shields, bushings, and spacers in 


bakelite and ceramic. 


. Cap markings are supplied such as: ANT; REC; 


GND; HI; A; C; Line; —; +; L1; L2. 


. Most items are carried in stock in sufficient quantity 


to assure quick preliminary deliveries. 


Dn 


61MB 60M 61 60 





Eby Spring Binding Posts are made to a traditional 
standard of quality and workmanship, backed by years 
of experience and a long list of satisfied users. The 
actual styles shown are illustrative of the wide variety 
and the great possibility of the use of Eby Spring 
Binding Posts. 


675S 


63KD 


4 BINDING 


POST FOR 
EVERY USE! 


675 


63K 
Spec 


Spec 





K 


HUGH H. 


E B Y 


INCORPORATED 
18 W. CHELTEN AVE. 


PHILADELPHIA 44, PA. 





6205 











6241 


. * Actuating Elements 


OR remrerature 


VICES 


: d / "y 


| from thermostatic 
bimetals, in shapes and of a type to meet your 
specific needs, Chace utilizes 25 different alloys 
to produce 35 different types of thermostatic 


bimetals. 


OR Wartime Products 


Chace Thermostatic Bimetals are regularly 
used in vital control instruments for aircraft, E 
tanks, trucks, cars, jeeps and numerous other 
implements of war requiring temperature 


responsive device. 


ng Civilian and Post-War 


To you manufacturers who will soon be pro $ 


ask Westinghouse! 

--- the one best way 

to find the one best 
motor for the job 


ducing the essential civilian products that f 
require automatic temperature controls, and E 

Chances are that out of the 
many motors we're now making 
for battle service, we've got one 
to fit your needs. If not—West- 
inghouse is ready to design a new 
one or to adapt an existing type 
to fit your job . . . and do it 
without false starts or lost 
motion. Our experience in 
matching motors to battle jobs 


to you who are now planning post-war prod | 
ucts that call for thermostatic actuating ele 
ments. . . . Two new types of thermostatic 
bimetals and three important manganese bas 


alloys have been developed by and added to 





the W. M. Chace Company line of products. 


is at your disposal. Call or write 
your nearest Westinghouse office. 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., 
Dept. 7-N. J-21290 





Chace Thermostatic Bimetals are sold in 
shapes ready for assembly, also completed 
assemblies with terminals attached. Data 
sheets and engineering assistance cheerfully 


furnished on request. 


.CHACEco : 


* 
* 2. 
* Thermostatic Bimetdis and Special Alloys 
1607 BEARD AVE + DETROIT 9, MICH. 
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9 Gone are the days of the ''old family doctor;' the 
man who gave you little pink pills for everything 
and performed any and all operations. Today, doc- 
tors are specialists. The same is true in other fields. 


9 The Leland Electric Co., through the ‘‘University 
of Hard Knocks;’ have become specialists on power 
generators. Their engineers have the ''knack;' plus 
the engineering skill, to produce power generators 
that are ‘‘tops:’ That skill is now being utilized 
by Uncle Sam...on land, in the air and on the seas. 


® After the 


Adjustable Speed A.C.- D.C. 
Motor 





ar, Leland will continue to emphasize 
of power generators for peacetime 
ints. They invite you to consult them 
ar power generator problems. 


TRIC CO., DAYTON, 






FOR BETTER DESIGNED POWER GENERATORS 


Marine Type Oil Burner 
D.C. Motor 


1943 
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Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency in- 
creased by making the motor an integral part 
of the machine or appliance. This type is par- 
ticularly suitable where one of the motor speeds 
available is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell 
and the rotor is bored to your specifications. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from % to 7⁄2 HP; speeds, 
1150, 1750 and 3500 rpm. Built for A.C. 
single-phase or multiphase currents. 


OHIO MOTORS INCLUDE 


Split-phase Induction to 3 HP Shell Type to 7!/2 HP 
Direct Current to | HP mem 7 -— ot HP 
: aded Pole to 
Capacitor to 2 HP Synchronous to !/4 HP 
Polyphase to 2 HP A.C. to D.C. Motor Generators 
Aircraft Motors to 500 watts. 
High to Low Voltage D.C, Dynamotors up to 300 watts. 


Tell us your requirements and we will 
advise with you 


THE OHIO ELECTRIC MFG. CO. 
5911 Maurice Avenue Cleveland, Ohio 





-100°F te +600°F 


COUPLING HEAD 


The most compact, convenient 
thermal control available. Write 


30 MAIN ST. 


ASHLAND 
MASSACHUSETTS 


es up TO 16 TO ! 


SPEED RANG 1 TO 30 hp- 


sizes -> 


1 DIRECT DRIVE. Lower cost, becouse 

fewer parts (no intermediate speed- 
changing device). Power is closer to where 
it is needed. Use less space. Streamline 
your machine design. 


SPEED CONTROL CONVENIENCE 
WITHOUT LIMITATIONS. Ploce 
speed-changer and start-stop button ot 
any convenient point to which a wire can 


JUNCTION BOX Le run- Control always within easy reach. 
WITH 
A-C.LINE 3 OPERATES ON A-C. POWER. 
=. @ QUICK STOPPING. 


UNIT 
5 SMOOTH, FAST ACCELERATION. 


6 REVERSING. 


7 SPEED.SETTING. 


SLOW FOR THREADING and 
INCHING. 


Get Reliance Bulletin 311 for details — and 
other advantages. 


RELIANCE ELECTRIC & ENGINEERING CO. 


(RELIANCE) 1088 IVANHOE ROAD . CLEVELAND, OHIO 
N Sales-Offices in Principal Cities 
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STRONG FAMILY— 
AND THIS MOVING FINGER 


MECHANISM 
E FITS THEM ALL 


TYPE $2D 
2 POLE , 
IN 
NEMA IV 
ENCLOSURE 


» f These “3C” Bulletin 101 Master Switches 
| are built to stand active service in heavy 
duty operation. 


Roller Bearings on Type RD; Oilite Bearings 
on Types S2D and Types S4D; accurately 
molded Impact Bakelite Cams; sturdy 
steel shafts; Double Break Silver-to-Silver 
Contacis; and the same Moving Finger 


OPEN VIEW 
TYPE S4D 
SHOWING 

MOVING FINGER 

MECHANISM 


Mechanism is interchangeable in all types. 


The Contact Bar is easily removed; Pressure 
Springs will not fly out, being held in place 
by a large end spring ring, which bears 
against the cage. 


All these features and many more make 
for low-maintenance on these devices. 


Write for fully descriptive "3C" Bulletin 101 Master Switches. 
WEE CONTINUE TO ROLL WITH CLARK CONTROL 


^9)THE CLARK CONTROLLER CO. 


1146 EAST 152"^ST. 
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eG MOTORS 


VERSATILITY and dependability were paramouyf 
when Alliance designed these efficient motors- 
Multum in Parvo! .. . They are ideal for Operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and man B 
other applications . . . providing economical cor. 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model "K" Motor and 

the Model "MS" are the shaded pole 

induction type — the last word in Model “MS” — Full Sie 
efficient small motor design. They Motor Measures 
can be produced in all standard 

voltages and frequencies with actual 

measured power outputs ranging up- 

wards to 1/100 H. P... Alliance 

motors also can be furnished, in 

quantity, with variations to adapt 

them to specific applications. 


DEPENDABLE 


Both these models uphold the Alliance 
reputation for all 'round dependa- 
bility. In the busy post-war period, 
there will be many "spots" where 
these Miniature Pow- 
er Plants will fit re- 


quirements . . Write 
r New Model “K”—Full Size 
now for further in- Motor Measures, 


formation. 2%" x 2%" x3 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


KINGSTON - CONLEY 
ELECTRIC COMPANY MANUFACTURING CO. 


86 BROOK AVENUE, 


NORTH PLAINFIELD, N. J. ALLIANCE. ON 
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Design Accomplishments of Dumore 
Engineers to Meet Wartime 
Requirements Open Broad Field for 
Peacetime Products 


War's challenge to the engineer has been met; war: 
time production acceleration has telescoped years of 
revolutionary motor design into a few short months. 
At Dumore, this challenge has had special dramatic 
emphasis, because the task of bettering previous 
achievements in fractional horsepower motor design 
for aircraft accessory actuators was a tangible, if 
modest, part of the achievement of American and 
Allied supremacy in the air. 

Smaller, lighter motors with the same power or 
more — incorporation of efficient brakes, clutches 
and reduction gears under near-impossible weight 
and space restrictions — special brushes and lubri- 
cation for dependable operation over wide altitude, 
temperature and humidity ranges — these and a 


UN 
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S 
a 
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score of other assignments were set up for and suc- 
cessfully met by Dumore engineers. As a result of 
this comprehensive design experience — product 
engineers can design the motor driven devices they 
are planning for post war manufacture around 
Dumore motors, which are vastly improved over 
those they knew in “the old days.” 

Product designers will find it advantageous to 
become acquainted now with the advanced design 
of the Dumore motors they will be using tomorrow 
— with the compact shapes, the light weight, the 
stepped-up horsepower and the wide variety of 
design modifications which will give new standards 
of service—new performance versatility—new sales 
appeal to motor-driven products tomorrow. 

Dumore engineers welcome your inquiry and the 
opportunity to aid you in making wider use of these 
new Dumore motors. Write today ! The Dumore 
Company, Motor Division, Racine, Wisconsin. 


Headquarters for 


FRACTIONAL HORSEPOWER MOTORS 


r“MOTOR-PLAN” 
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YOUR POST-WAR PRODUCTS—NOW! 
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Toronto, Ontario 


In Canada: Canada titinois Tools, Ltd.. 





It's a juicy jo 


_A typical example of B. F. Goodrich product development 


Ew second—enough orange juice 
X for a family of twenty. In an 
hour—72,000 oranges or lemons cut 
and squeezed. That was the goal for 
this group of big juice extractors. But 
the little rubber cups that held the 
Ímit against the squeezer couldn't 
stand the oils and acids in the rinds. 

rubber swelled; changed shape 
and made the pressure on the fruit 
uneven so that all the juice was not 


extracted. 


Some material had to be found that 


was flexible enoug 
MEE gh to hold the fruit 


at just the right pressure. It had to 
resist the action of the oil and acid in 
the skins of all citrus fruits. And most 
important of all, it must not impart 
the slightest odor to the juice. 

B. F. Goodrich had developed Koro- 
seal, a flexible material made from 
limestone, coke and salt. Koroseal has 
been used as a waterproof coating for 
cloth and paper, as a lining for acid 
tanks, and in places where resistance 
to oil was needed. Cups made of 
Koroseal were tried in the juicer. They 
were impervious to oil and acid, and 
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Photo courtesy California Consumers Corp. \ 


b for Koroseal 


did not impart any odor to the juice. 
Today each machine turns out 150 
gallons of untainted juice an hour. 
Koroseal is now being used in es- 
sential war applications and can't be 
sold for home use. But it's available 
for essential industrial uses, and limited 
amounts can be used for experiment. 
Write us if you have any problem 
which Koroseal might solve. The 
B. F. Goodrich Co., Koroseal Division, 


Akron, Obio (es 
z i VE n 


B.F. Goodrich 


RUBBER and SYNTHETIC y onc 
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Snyder Machine Speeds Milling of Slots 
on Cams of Urgently Needed Propellers 


With a production of seven cams an hour at 80% 
efficiency, this Snyder "special" has increased im- 
portantly the output of urgently needed aircraft 
propellers. 


Developed for finish (or rough) milling four cam 
slots in each cam, the machine is equipped with 
four spindles to mill all four slots at one time. 
Spindles are mechanically inter-connected (each 
has its own hydraulic cylinder) and go through 
rapid approach and feed into the work in small 
steps while the work piece reciprocates and ro- 
tates in conformity to the master cam. For smooth 
cam-follower operation, the master cam is de- 
signed with a rise-to-length ratio of one in five. 
Cam movement is integrated with the motion of 
the fixture. 


Infeed on tools, per reciprocation of part, is adjust- 
able over a wide range of from .010” to .150”. The 
spline mill principle of feeding the tools into the 
work step by step results in excellent finish and 
good tool life. 


Tool spindles are driven from electric motors 
through v-belts and worm wheel drive and are 
mounted on precision tapered roller bearings, al- 
lowing take-up for possible wear. 


Fixture spindle and slide are hydraulically actu- 
ated and provide two feed rates—one for the cut 
through the shallow angle of the cam slot and a 
slower rate for the steeper portion of the slot. All 
hydraulic controls are adjustable and are located 
inside the machine to prevent tampering once 
they are set. Fixture spindle is mounted on pre- 
loaded tapered roller bearings, insuring rigid 
mounting and vibrationless operation of the 


124 


machine. Provision is made for take-up on the 


pre-load. 


A similar machine developed for rough milling 
the slots would eliminate the step by step infeed 
of the cutters and cut the slots in one pass, leaving 
from 4;" to V2" of stock in the slots for finishing. 


ABOUT YOUR POST-WAR PLANS... 


For 20 years Snyder has been cooperating with 
leading industries in devising special-purpose 
machines and methods for fast, economical, high- 
quality production. This experience is at your 
service NOW to help you prepare for profitable 
post-war production and re-employment, both so 
essential to post-war prosperity. Write in full 
confidence. 


SNYDER TOOL & ENGINEERING COMPANY 
3400 East Lafayette — Detroit 7, Michigan 


SNYDER 


DESIGNERS AND 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 
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Installing a 48" PD '"'C" section 8 groove QD Sheave on 
a 7'' stroke horizontal air compressor. The QD Sheave 
weighs 440 pounds, about four times the girl's weight. 


A NEW DESIGN 


„SPEEDS ASSEMBLY, REDUCES BEARING We i 
| SIRESSES, STAYS TIGHT ON THE SHAFT LES UN As 


DISTULIT CLAMP SCREW 


AND FITS ALL APPLICATIONS 


Mii, and industrial design engineers everywhere 
ave acclaimed the New Worthington Q.D. (quick de- 
tachable) Sheave with its superior operating and main- 
tenance advantages, as the guarantee against long delays 
and costly shut-downs when assembling or repairing 
Vital DriveR and DriveN machinery. 
The Q.D. Sheave construction principle incorporates 
a split hub that is easily positioned on the shaft. The 
tapered rim is pulled up on the tapered hub with pullup 
bolts. When detaching the rim from the hub, the pullup 
bolts are used as jack screws and inserted into the tapped 
holes in the rim. This New Sheave Design is your assurance 
of a positive fit on the shaft, yet EASY TO GET ON AND 
EASY TO GET OFF. . . and that applies to those Giant 
Driven Sheaves often weighing thousands of pounds, as 
well as the smaller driver. 
No engineering changes are necessary to design the Q D. 
Sheave into your products. 


Investigate today. Q.D. Sheave features are found in no other 
sheave on the market today and they cost you no more. Arrange for your 
demonstration of the Q.D. principle today. The Worthington district office 
engineer in your area will gladly call at your plant. 


WORTHINGTON 
MULTI-V-DRIVES 


FFF hah Rs SHEAVES OR BELTS ONLY 


WORTHINGTON PUMP & MACHINERY CORPORATION 
GENERAL OFFICES: HARRISON, N. J. / 
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44123 BERCKMAN STREET © PLAINFIELD, N. LẸ 
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FLEXIBLE SHAFTING 


When the shortest distance for transmission g 
power or control between two points is nota) 
straight line — specify Walker-Turner Flexib P b 
Shafting. By 


Designed and made entirely in our own plan 
Walker-Turner Flexible Shafting has been tho. 
oughly job-tested in thousands of our flexibk | 
shaft machines. From our broad experience jy , 
its manufacture and application, we have bee 
able to render valuable assistance to airco E 
manufacturers and other producers of wa 
equipment. Perhaps the transmission problemn 7, 
that your engineering department is trying hf 
solve, has been worked out by us for olhe E 
concerns. Why not ask us? 


WALKER-TURNER COMPANY, IN 
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FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 






COMPANY. Inc. 
PLAINFIELD, NJ. 
V. S.R. 
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o it beller with Leather.. 
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tol t — is in a class by itself! It has and creating new ones, always looking ahead. 

xta been the answer to many important prob- That is why—for 60 odd years, leading con- 
lems of mechanical application in the past, cerns, both large and small, have come to us 

lot will solve many more in the future. with complete confidence. They know that our 

thor. Here at Chicago Rawhide—never content to engineering, research and production experience 

= ! let well enough alone, we are constantly seek- assures them of the most efficient and best 

E ing something better, improving old products possible products for their specific requirements. 

cot E 

Wor 

lena Interesting Chicago Rawhide Products 

ig E 

othe 


tler cover that 
d on goose-neck 
ilitary trucks. 


- Boot or dust cove 
— on automobiles di 
dirt, sand, grit, 
both rotating ana 


Ear phone cover of retanned leatber— used 
by pilots, navigators, radiomen, etc. 


CHICAGO RAWHIDE MANUFACTURING CO. 
Estatlished 1878 


Manufacturers of Leather and Synthetic Rubber Products for Mechanical Application 


1301 ELSTON AVENUE, CHICAGO, ILLINOIS 
DETROIT * NEW YORK + PHILADILPHIA + LOS ANGELES + PITTSBURGH « BOSTON « PEORIA « SYRACUSE + CLEVELAND + CINCINNATI 
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Since the VINCO B-1 DRESSER (angle tangent to 
radius) was designed and its manufacture started, 
the boss of the Dresser Department, Jimmy Allen, 
has made it his personal business to see that each 
and every Dresser was built with 
VINCO precision throughout. 

The demand for this sturdy little 
Dresser has been increasing—and 
VINCO has increased manufactur- 
ing facilities accordingly. Produc- 
tion has gradually gained until 


now an adequate stock of Dressers 


"ULT ace een LETS, 


is on hand. This will mean much to those wish E 
ing immediate delivery. | 
But in spite of the increased production, th E 
quality of the Dresser still remains VINCO 
quality — precision built into every part. : 
The VINCO B-1 Dresser hap 

almost universal applications; 

and with the care generally given 

precision tools, its service, under 

ordinary production conditions 

should be long and economical. 

Write for the B-1 Folder which 


contains full details. 


VINCO CORPORATION, 8857 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN 


MILLIONTHS OF AN INCH FOR saLeBY V| NCO 


. 
PRODUCT ENGINEERING — DECEMBER, 19% 





SCAIFE TANKS 
FOR WATER, AIR AND GASES 


PRECISION - BUILT...to your specifications- 
MASS PRODUCED...for speed and economy- 


Many manufacturers have found that they save time, 
cut costs and get a better job by letting SCAIFE design 
and build their tanks, cylinders and pressure vessels. 


Years of rich experience covering thousands of designs 
of containers for water, air and gases, has given us a wealth 
of knowledge that is available to you. 


You can use these facilities NOW—to your definite 
advantage! 


HL] 


SES 


| 
180? 


SCAIFE COMPANY 


(FOUNDED 1802) 
General Offices and Works: OAKMONT (Pittsburgh District), PA. 
REPRESENTATIVES IN PRINCIPAL CITIES 
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CASE STUDY — 


there is major vibration . . . . 


An oil filter manufacturer required 
THE tubing connections for installation of 
filters. Due to flexible engine mount- 

PROBLEM ings these connections—extending 
between oil filter and crankcase — 
had to be able to stand up under major vibration. Rigid 
tubing lines connected with ordinary fittings frequently 
failed. Flexible lines had the disadvantages of shorter 
life and high cost because of the long lengths required. 
A satisfactory fitting for use with rigid (steel) tubing 
lines was sought. 





















A newly developed, revolutionary 
Imperial fitting, the Flex Fitting— 
especially designed for use in joining 
parts which vibrate in different 
planes and amplitudes—was sub- 
mitted to this filter manufacturer. 






























This fitting has a synthetic rubber sleeve incorporated 
which not only effects a seal but also provides a cushion 
which permits tubing to absorb vibration without dam- 
age to fitting or tubing itself. 


Exhaustive tests in the field by filter manufacturer proved 

the Flex Fitting was the practical answer to their needs. 

Advantages of the Flex Fitting in this instance were: 

(1) Solved problem of tubing failure due to major 
vibration. 

(2) Cut costs as compared to flexible lines. 

(3) Provided greatly increased durability as compared to 
flexible lines. 


In your product planning, whenever fittings for connect- 
ing tubing are involved, our broad experience in solving 
fitting problems can often be of assistance. There are over 
2,000 sizes, types and styles of fittings—designed to meet 
virtually any need—in the complete Imperial line. 


IMPERIAL 


* headquarters for tube fittings 


COMPRESSION, S.A.E. FLARE, INVERTED FLARE, HI-DUTY, FLEX 
AND FN FITTINGS FOR COPPER, BRASS, STEEL, ALUMINUM 
AND FLEXIBLE TUBING eè SHUT-OFF COCKS © NEEDLE 
VALVES © FUEL STRAINERS © TUBE WORKING TOOLS 


Connecting metal tubing where 








The view above shows a Flex fitting ready for 
assembly. The nut and the Flex sleeve have been 
slipped over the end of the tube and the tube has 
been belled with a flaring tool. 


FLEX SLEEVE 





ewe diii sitios saad Dacis 


The sectional view shows the Flex fitting after 
assembly. Note that belled end of the tube does 
not contact the body. The Flex sleeve squeezes 
against the end of the fitting body and is com- 
pressed against the tube, making a joint that is 
pressure tight and yet the tube can be flexed 
through the angle shown. 


THE IMPERIAL BRASS MANUFACTURING CO,, 515 S. Racine Ave., Chicago 7, Ill. 


BULLETIN NO. 3101 covers 
the latest practice in tubing 
connection work where 
minor vibration, major 
vibration or actual tube 
movement enter into the 
problem. 


A copy will be mailed 
on your request 
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Gamma-ray testing 
group of steel castings 
using radium capsule. 


T 


estingcast steel crank- 


with 1,000,000- 


volt X-ray machine. 


It's a lot tougher for a steel casting to ''get 
into uniform" than for a man to qualify for 
Army or Navy. The tests are more exacting— 
a greater degree of perfection is demanded. 

Steel Castings have no difficulty in proving 
their soundness and fitness for duty—first by 
passing through rigid magnaflux, gamma ray 
or million-volt X-ray tests, and then by stand- 
ing up in service, no matter how severe. 

Your steel foundry can give you any prop- 


MODERNIZE AND 


i 


- 


IMPROVE 


Í 


Magnaflux testing of 
steel casting to demon- 
strate soundness. 


erty of steel, or any combination of properties, 
the end use makes desirable. And generally at 
a considerable saving in time, labor and cost, 
as compared with any other method of achiev- 
ing results with steel. 

Tell your steel foundryman what you need 

-for today’s production and tomorrow’s. Or 
consult Steel Founders’ Society, 920 Midland 
Bldg., Cleveland, O. There will be no obliga- 
tion involved in getting the facts. 


YOUR PRODUCT WITH 
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. . . Weapons that are winning the War and pre- 
paring for Peace. Among the vast array of weapons 
on the production front is one tool that today stands 
head and shoulders above the rest. It is the Lapointe 
modern broach. A tool designed for higher produc- 
tion, greater precision and longer life and so carefully 
designed that within its length and breadth innu- 
merable cutting actions, all within exact tolerances, 





are possible. A tool which has no competitor in the 
metal removing field for internal and external shap- 
ing of continuous contours. 


Broaching, in this array of weapons on the pro- 
duction front, is removing more metal faster, quicker 
and with greater precision on guns, tanks, planes and 
numerous other armament requirements. Broaching 
today is pointing a finger to the future — greater pro- 
duction, greater precision, better consumer goods 
and greater industrial development: 


The SAE-80 Spline Broach used in the HP-150 
Hydraulic Broaching Machine with Automatic Index- 
ing Head for the complete broaching of hard steel 
propeller hubs. This work requires 2 passes of these 
large broaches and the machine is fully auto- 
matic cycling. 


The Lapointe Double Ram Surface Broaching 
Machine set-up for working vital airplane parts 
two at a tune with three separate automatic 
‘cutting actions. Rate of production on this machine 
is 30 parts an hour. 
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@ During the past 10 years, internal 
combustion engines and SYNCHRO- 
START CONTROLS have been success- 
fully replacing old fashioned methods 
of power generation and transmis- 
sion, to provide a more dependable 
source of flexible, instantaneous, eco- 
nomical, automatic power. Such en- 
gines are today's best power source. 


¢ mfal Lil 


@ As exclusive manufacturers of 
these Automatic Controls for internal 
combustion engines and as specialists 
in their adaptation to any power 
problem, we offer the experience of 
our engineers to both equipment 
manufacturers and power users, or,— 
better yet,—consult your engine man- 
ufacturer for complete information. 


SYNCHRO-START PRODUCTS, INC. 


221 EAST CULLERTON ST. 


CHICAGO, ILLINOIS 
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'S BEST POWER SOURC 


SYNCHRO-START “rene CONTROLS 
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Nor all of the weapons for waging this highly 
mechanized war are on the fighting fronts. Thousands 
upon thousands of them are winning a production 
war in America's industrial plants...24 hours a 
day...seven days a week. 


Such production calls for “weapons” of extreme 
flexibility in use and construction to withstand the 
continuous grind. 


Outstanding among such “weapons” are the pro- 
ducts of this company... American Flexible Metal 
Hose and Tubing ... products which serve in almost 
every major industry. 


And by "Flexible" we mean just that. Flexible in 
use, flexible in construction and serviceable for a 
thousand duties. There's no substitute for metal in its 
ability to convey oil, steam, hot water, gas, solvents, 
Chips, dust, etc. . . . Other materials will perform some 
of these duties... other materials are flexible. But 
metal alone has the strength for endurance, 
the characteristics to withstand heat and 
cold, abrasion and vibration. Its Flexibility . . 








because of American's construction methods . . . is 
available in any degree required for the duty to be 
performed and, in the case of Seamless, there are rec- 
ords of many millions of flexings, without breaking. 


Shown in the top illustration is American “Seam- 
less", the bronze tubing without welds, joints, laps, 
seams or packing ... as leakproof as the rigid seam- 
less tube from which it is corrugated. Its resistance to 
pressure is increased by an armor of one or more 
wire braids. 

American Interlocked hose, also pictured, is as- 
bestos packed for heavy duty and severe service... 
bronze for steam and steel for oil. Also in light 
weight and unpacked for air, gases and light dry 
materials. 


When the changeover to peacetime production 
takes place, you will find American products on the 
production lines in every conceivable use. Plan now 
... ask for descriptive bulletins on “Seamless” or any 
other type of flexible hose or tubing with 
American’s dependable metal construction. 


AMERICAN METAL HOSE BRANCH of THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn. © + Subsidiary of Anaconda Copper Mining Company 





In Canada: Anaconda American Brass Ltd., New Toronto, Ont, 


Above: American Seamless Flexible Metal T; 
Below: American Interlocked Flexible Metal Hoge — 


BECAUSE IT’S 


T6aclte 


For conveying air, water, oil, steam or fuel where flexibility is 


required, there is nothing more dependable than flexible metal hose 
and tubing. Illustrated here are some typical installations of Ameri- 
can Seamless—a few of a seemingly endless range of applications. 
Using almost any workable metal, we can build a flexible hose or 
tubing from a simple spout to a high pressure seamless hydraulic 
line. Whether you need a flexible connector for misaligned or 
moving parts, for isolating vibration, or for conveying fluids, you'll 
likely find we have a flexible metal hose or tubing that will do the 
job dependably and economically. 


Protecting the electric power 
and control cables from chips, 
oil and grease is the job of this 
Flexible Metal Hose conduit on 
this huge, but precision-built, 
Keller Machine Tool. 


Photo Courtesy of Pratt & Whitney, 
Division of Niles-Bement-Pond Co. 


Above: American Oil Feed and Coolant Tubing 
lubricates the work on machine tools. 
Right: Live steam being fed through American 
Seamless to hat forming presses. 


FAN AMERICAN METAL HOSE BRANCH of THE AMERIC, BRASS COMPANY 4 
A Sea General Offices: Waterbury, Conn. : : Subsidiary of Anaconda Copper Mining Compai) 


from mine to consumer 





aed In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 





LIGHTWEIGHT, DEPENDABLE POWER 


for Your 
Postwar Products 


s 


"T 
es 
f 


E 


lr Ifyou are interested in a new, advanced, self-contained engineering and manufacturing facilities of the 
ipower unit, '/, to 5 hp., for postwar equipment, let us Jacobsen Manufacturing Company represent 21 years 
ll you about the Jacobsen Engine. It is now being of experience in designing and building highly suc- 
sed exclusively for war and we cannot publish its cessful power units and related equipment. Frequently 
Specifications and design features. we have designed and manufactured special engines to 


meet the needs of original equipment manufacturers. 
Co-operation in Your 


Write us at your convenience. State as fully as possible 
Equipment Design Problems 


what your requirements are. We will reply promptly 
Adiscussion of our engine and your requirements may and frankly, and if you wish, make arrangements for a 


contribute measurably to your design problem. The personal interview, 


acobsen 


MANUFACTURING CO. 


781 WASHINGTON AVENUE . . RACINE, WISCONSIN 
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All electric instru- 
ment panel includes 
tachometer, ammeter, 
oil and temperature 
gauges. Fits 6” open- 
ing. Size: 7” long by 


Magnetic euchounster 
has jewel-supported 
pointer staffs; pre-aged 
magnets; temperature 
compensators. Size: 


2 11/16" or 4!" dia. 


Mechanical oil and air 
pressure gauges have 
recision mechanism. 
anges: 0-15 to 0-400. 
Front mounting. Sizes 
for 2", 2 19/32" or 

3 29/32" hole. 


Efficient Production for Victory Demand; 
Continuous Control of Every Machine! 


Right now it's vitally important to know that every machine is 
doing its best «ll the time. Stewart -Warner Industrial Tachometers 
supply an accurate index to every machine’s production by show- 
ing, at a glance, any production rate which is in proportion to 
shaft rotation. Whether you're filling bottles or making cloth, 
printing books or wrapping loaves of bread, these instruments 
give you continuous production control! 


Electric tachometer 
for wood or metal in- 
strument board. Size: 
í 5/16" diameter. No 
battery or line current 
required. Face reading 
optional. 


cili 
Ammeter for front 
mounting. Readings: 
15-15, 20-20, 30-30, 
50-50, 60-60, or 100- 
100. Volt meters, same 
type, 6, 12, or 24-volt. 


Mechanical tempera- 
ture gauge, accurate 
and dependable. Std. 
range 100-215 or 100- 
325. Sizes for 2 inch, 
2 19/32" or 3 29/32" 
hole. 


























COMPLETE INSTRUMENT PANELS 









Where many kinds of information must be instant 
available, Stewart-Warner Instrument Panels met 
every requirement. They are offered in a variety o 
shapes and sizes, with instrument selection optioni 
All have indirect lighting, easily read dials, and coe 
form to world-famous Stewart-Warner standards of 
accuracy. 








ELECTRIC TEMPERATURE GAUGE 
Operates on magnetic principle, indicates 100° to 220° ps 
F.; other ranges available; white markings on black TEMP 
dial. Installation consists of screwing sending unit into 
half-inch pipe tap hole in engine water jacket, found 
on practically all industrial engines. 














LLLLILLIIU 
> > 


Electric Temperature Gauge 
Sending Unit 100° to 220° F. 
For 6 or 12-volt D.C. systems. 


Other ranges available. 


Electric Temperature Gag 
Receiving Unit 100° to a'l 
For 6 or 12-volt D.C. system 
Other ranges available. 











ELECTRIC OIL PRESSURE GAUGE 


Consists of a 6 v. receiving unit and a sending uni 
This receiving unit indicates 0-80 pounds presur 
other ranges available; white markings on black dil 


For 12-volt systems, connect Resistor 102095 to rece 
ing unit terminal. 





Oil Gauge Sending Unit - 
o-8o lbs. Has Vg" PT. connedi 
For 6-volt D.C. systems. Othe 
ranges available. 


Oil Pressure Gauge Receiv- 
ing Unit o-80 lbs. For 6-volt 
D.C. systems. Other ranges 
available. — 








Write for latest FREE 
Industrial Instrument Catalog! 


1808 Diversey Parkway Chicago, Illinois 


Propuct ENGINEERING — DECEMBER, 1983 F Pre 





Here is a typical example of the methods 
“National” has devised to save time, materials, 
man power and machines. 

Formerly, instrument screws were made milled 
from bar, with cut threads. They are precision 
parts, full machine finished, with class 3 threads, 
a closer tolerance than that of commercial screws. 

* National" developed a method of manufacture 
from wire of smaller diameter . . . upsetting the 
head, machining the blank on noncritical equip- 
ment and rolling the thread. 

This effected a saving of 61 per cent in stainless 
steel containing highly critical chrome and nickel, 
and released a large number of automatic screw 
machines vitally needed for other purposes. 

More than 55 instrument manufacturers have 
been highly satisfied with the quality of these 
screws and the savings effected. 


wWKADED AND THREADED 


dd 


THE NATIONAL SCREW & MFG. CO., CLEVELAND, 0. 
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Whether for battleship or submarine, gun 


mount or tank, locomotive or industrial 














equipment, all Standard steel forgings and 
castings being used directly or indirectly 
in the war effort have a vital something in 


common. That something is the same high 





Our troops use quality for which Standard products have 
been known in peace and war since the 
i early beginnings of the company 148 
Gi) Y Fi ES years ago. 
It is the kind of quality which Standard | 


obtains by first producing acid open. 





hearth steel and then keeping every man- 


which ufacturing process under rigid control 
right through to the finished forging. The 


STA N DA = [ fo rgi n gs Baldwin LocomotiveWorks, Standard Steel 


Works Division, Burnham, Pa., U. S. A. 


help to 
All». 
build BALDWIN 


STANDARD 
STEEL FORGINGS & CASTINGS 








FORGINGS * CASTINGS +- WELODLESS RINGS * STEEL WHEELS 
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"Not one penny 
for repairs" 


The operating executives in some of America's 
largest corporations have been reporting on 
the performance of their Cleveland Worm Gear 
Speed Reducers—some installed as early as 1920. 


On the vital subject of repairs, 8 of them have 
made these amazing statements:— 

" More tban 20 years with not a nickel's worth of 
repairs". 

"Clevelands installed im 1925—never have needed 
attention". 

"12 years—300 days a year—still running like new". 
" Every bour of tbe year; no attention except to check 
lubrication". 

"Over 15 years without inspection. Clevelands give 
satisfaction every way”. 


"$ince 1929 on our conveyors. No replacements. 
We selected Clevelands on account of their good 
record in our other plants". 


"Over 10 years and no parts failure. Four of our 
plants have bought more than 200 of your Units". 


“Our first Clevelands installed im 1924, still going 
strong; vital to our continuous operations". 
Designed, built and installed years ago, thou- 
sands of Cleveland Drives are helping to carry 
today's burden of war production with never 
an hour of shutdown time—never a cent for 
parts replacement. 


Clevelands on the equipment yoz build will 
serve just as faithfully through all the critical 
years to come. 


CLEVELAND 


Write "Cleveland" into your specifications— 


send for the Cleveland Representative now. WORM GEAR 
THE CLEVELAND WORM & GEAR COMPANY 
3279 East 80th Street * Cleveland 4, Ohio SPEED REDUCERS 


Affiliate: The Farval Corporation, Centralized Systems of Lubrication. 
In Canada: PEACOCK BROTHERS LIMITED 
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Type MS 
Radial 


Type 
AT 
Thrust 











Look into this RIGHT-ANGLE 
BEARING LOADING wow... 


The hours spent on maintenance, the 
production lost through repair shut- 
downs, bulk large in management think- 
ing today. Tomorrow, when operating 
costs spell either competitive advantage 
or handicap, control of maintenance time 
and cost will be doubly important. 
That’s why Rollway’s Right-Angle Bear- 
ing Loading may be the decisive factor 
in your sales results. 























No Compound Loads I 


No Oblique Load: 


















@ ALL thrust loads or F 
carried at right angles t» |. 
the roller axis. i 


6 ALL rodiol loads or |. 
carried at right angles to | 
the roller axis. n 





Right-Angle Bearing Loading Cut 
Maintenance Time & Cost 


When load magnitudes are large... 
when thrust forces are continuous, inter- 
mittent or reciprocal . . . Rollway's 
Right-Angle Bearing Loading definitely 
improves bearing life and reduces main- 
tenance cost: 


1. by splitting the load into its two simplest components 
of pure radial and pure thrust. 


2. by carrying each of these components on separate 
bearing assemblies, thereby reducing the magnitude of 
load per bearing. 


3. by eliminating all compound loads, all oblique loads 
and their resultants. 


4. by using the full strength of a complete roller assem- 
bly to meet the stresses of thrust loads. 


BUILDING HEAVY-DUTY BEARINGS SINCE 1908 BR | = R $ A P 5 


PropucT ENGINEERING — DECEMBER, 1% 





Pi 
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DRIVE A SPIKE right through both nut and bolt, so the nut 


can't budge. Now vibrate the assembly just as it would vibrate in 
ordinary use. 






















Before After 

vibration vibration 
—the nut did not move, but the strain and vibration of metal on it's it's 
loose 


metal wore the other parts loose—dangerously loose. Wear by tight 
abrasion, and bolt stretch etc. loosen every vibrating part. 
Now keep the spike in but add a strong Kantlink spring washer,— 


then vibrate it just as you did in the first test! 





Before x After 
vibration E vibration 
it's E it's 

tight still tight 





Yes, still tight, because the strong Kantlink spring reaction held it 
tight. The Kantlink Spring washer expanded exactly as fast (and as 
far) as the inevitable wear tended to loosen the parts. 

There is no substitute as economical. No fixed nut nor any short 
Tange multi-toothed washer can possibly equal the great holding 
power of a wide-range live spring—a big helical spring such as 
Kantlink. 

Let us send you samples—send details of your application. Test 
and compare them on the same job with any type of nut, or with any 
other type of washer. Kantlinks can't lose a real test. Try them for 
efficiency, economy and real safety. 





TRADE MARK 





Write today for descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK, N. J., U.S. A. 


the long-r ing Washer 





No *'softies", these "Unbrako" Self-Locking Hollow Set Screws! Mo 
tough at the start, they're hardened to "stand the gaff” and poss 
almost unbelievable strength, as proved by actual physical tesi 
What's more, they defy the menace of vibration and will not wo 
x ys Panda. loose of their own accord. When tightened as usual, the knurlsé 
uo in and loek automatically. Yet they can be readily removed wilh 
-— Self Lock 


ing wrench and used over and over again any number of times. Avi 
x able in all sizes from No. 4 to 115" diameter. Remember the nc 
LLOW SET SCREWS | —be sure to specify ““Unbrako” on your next order. 


bes : Knurling of Socket Screws originated with '"Unbrako'' years ago. 

















OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 545 + BRANCHES: BOSTON + DETROIT + INDIANAPOLIS * CHICAGO « ST. LOUIS « SAN FRANCISCO 
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Here is the most simple, accurate and convenient device 
you can imagine for checking static or dynamic design 
stresses against service stresses in complex structures 
and machines. 

Some types of SR-4 gages are as small as your little 
fingernail. They can be installed any place you can 
reach to cement them down on plane or moderately 
curved surfaces. They measure strains to one part in two 
million, statically, and to nearly as small a value dynami- 
cally. They respond without loss of linearity from zero 
cycles per sec to more than 30,000. Cost is low, so units 
can be installed in quantity in large structures. 

The list shows some of the many fields where engineers 
are using SR-4 Strain Gages. Your own ingenuity will 
suggest where they can serve you. The Baldwin Loco- 
motive Works, Baldwin Southwark Division, Phila- 
delphia, Penna., U. S. A. 


SEND FOR BULLETINS 


SR-4—Strain Recorder... Bulletin 170 

SR-4— Portable Strain Indicator... Bulletin 169 
SR-4—Scanning Recording Equipment... Bulletin 172 
SR-4— Torquemeter .. . Bulletin 165 

SR-4— Applications . .. Bulletim 171 

SR-4— Applications to Shipyard Problems... Bulletin 174 
SR-4— Bonded Resistance Wire Strain Gage...Bulletin 175 


@ BALDWIN 


SOUTHWARK 
TESTING EQUIPMENT 
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TYPICAL PROBLEMS SOLVED BY 
SCOVILL COLD-FORGING “KNOW HOW 


LT TTE 


aes 


a" 


a As" Aa M 


Our business is quality special and standard cold-forged pari f 
in quantity. Thus far this year we've shipped nearly a billion 
pieces—most of them war work—working in nearly all commo B | 


metals. 


Our stock-in-trade is unusual "know how” that makes coli 
forging save money—metal—motions for our customers. Illu. 
trated above are a few of the tough "specials" that show whd 
we can do. 

The same "know how” that makes us custom tailors in cold f 
forged parts also makes it possible for us to sell quality standard 
screw products at ordinary prices. Shown in the S” are a few $i 
of our wide range of standard fastening devices. 

It will pay you to talk over your present and postwar problem: 
and needs with the nearest office listed below. Occasionally, ou 
war commitments temporarily tax our capacity, but every 


inquiry receives a prompt, frank answer as to when and how 


we can be of service. 
* 


e Kindly route this on to others to whom our "know how" 
e can be helpful. 


ScoviLL MANUFACTURING COMPANY 
WATERVILLE procuers DIVISION 


PES | 
WATERVILLE 48, CONN. & TEL. WatersBuRY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue e CHICAGO, 1229 W. Washington Boulevard » PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St, 
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WINNING ON THE PRODUCTION 
FRONT, T00! 


Meeting the needs for forgings for ma- 
chine tools, tanks and the bridge of ships 
is now almost an accomplished fact. Ac- 


cordingly, we will shortly have available 


flat die and upset forging capacity to 
serve the needs of other essential equip- 
ment builders. 

If you are making high priority machinery 
and need rings, blanks, bars or other flat 
die forgings or upset forgings, we will be 
glad to quote on your requirements for 
scheduled production thirty days hence. 

While only a few hammers will be avail- 
able at this time, we desire to serve first 
those who most badly need flat die and up- 
set forgings. Send blueprints for quotation 
and be sure to include priority information. 


KROPP FORGE COMPANY 
"World's Largest Job Forging Shop" 
5301 W. Roosevelt Road 
Chicago (50), Illinois 


Engineering Representatives in Principal Cities 





standardizing Your 


E R B & W engineers help you check your present bolt and 
nut specifications according to the simplification program sug- 
gested by OPA and other war agencies. Quite likely you can 
include more "standards," more "stock sizes" without loss of 
holding power... relieve catalog and stocking confusion. RB& W 4 
has helped many firms avoid production delays and the ex-. - 
nse of many small orders. Write us. 


After the war, RB&W's Research and Experimental Shop, now 

i devoted to problems of military equipment, will again be at your 

Ve service. If your product's design includes a metal part with bolt 
Y ER." i shaped characteristics, we can make it for you by upsetting at 4 
EM P | fraction of machining cost. RB& W cold headers, working even to 
Nr as * aircraft tolerances, have made tremendous savings possible for 


ond Allied Fastening Products _ many firms... will be ready to assist your gostarar desigag 


RUSSELL, BURDS? Aan eran 
r i OM PANY 
Factories.at Pert Chester, N. Y., Rock Falls, IIl., Coraopolis, Pa. 


Sales offices at Philadelphia, Chicago, Detroit, Chattanooga, Los Angeles, Portland, Seattle 


Stong tie things that make America Stin 
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PARTS FOR — CARS AND TRUCKS 


> 


industrial brake lining, 


Automotive, belts, 


, gear blank forgings, 
c facings. Garage 


Brake Shoe MAKES PARTS for original equipment 


and for maintenance; parts that are upset and drop forged; 
molded fabrics and plastics; ferrous and non-ferrous cast- 
ings. In war, as in peace, Brake Shoe ships millions of 
parts to thousands of manufacturers, in many fields of 


industry. esting*- 


essute c 
Whether your "punished part" problem requires one 
casting or thousands of steel forgings, Brake Shoe is 


equipped to help you. 


American Brake SHoe Company, 230 Park Avenue, New Yorx 17, N.Y. 


59 PLANTS SERVING INDUSTRY AND TRANSPORTATION 

American Brakeblok Division... . Detroit, Mich. 

Ramapo Ajax Division . ee New York, N. Y. . 
American Manganese Steel Division... Chicago Heights, Ill. Cutttoned A. f —— 2 
Brake Shoe and Castings Division........ New York, N. Y. te D h.p. to 15 h.p. 

Kellogg Division .... Rochester, N. Y. 

American Forge Division Chicago, Ill. 

Southern Wheel Division .... New York, N. Y. 


National Bearing Metals Corp. St. Louis, Mo. 


- 


eye 


i rod , 
was se ce 
ing surfaces. 
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equipped with 


:€ 
PRCE 


NEEDLE BEARINGS | 


Whether a bomb crater on the battle front or a mili- ANS 
tary or industrial excavation job on the home front, e 
both are graves for the eventual and, we hope, ‘ v — m 
permanent interment of Axis aggression and op- 
pression. Dig a little deeper, boys! 






















Heavy contributors to this cause are these Osgood 

units whose heavy pay loads are measured in 

millions of yards. To ease the way for operators and maintenance 
men, RBC CYCLOPS Needle Type Bearings are used on the 
double sprockets at the boom end and retract clutch gear of both 
Osgood types 70 and 80 when equipped for shovel service. They 
are also used on the reversing shaft on types 20, 70 and 80 
irrespective of front end equipment. 


Such heavy duty demands the high load carrying capacity of 
RBC Bearings with solid inner and outer races as well as full ; 
complements of rollers manufactured of high carbon alloy P 
bearing steel. 


ROLLER BEARING CO. of AMERICA 








TRENTON.... NEW JERSEY 
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Can your product use 
= the Pressurized Power 








in this Plane? 






* Have you ever watched a bomber fold its giant 
landing wheels into its wings? 

The pressurized power that does this job is what 
we want to sell you. It is a hydraulic power system 
of entirely new efficiency and dependability .. . 
engineered for aircraft, available for all industry. 

As a result of PESCO’s more than ten years’ spe- 
cialization in making aviation pumps and related 
accessories, you will be able to equip your plant or 
product with a radically improved pumping system. 
For instance, you can have a compact, precision 
pump that delivers pressures up to 3000 pounds per 
square inch. This pump, weighing less than 4 pounds, 
forms the heart of a PESCO pressurized power 


SEND FOR THIS BOOK ‘Pressurized Power and Controlled 
Flow by PESCO". This book pictorially tells the story of PESCO 


equipment, manufacturing facilities and engineering service. A copy 


will be mailed promptly upon request. 
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system with endless uses in industry for transmitting 


or controlling power. 

In addition to hydraulic pumps, PESCO builds 
pneumatic, vacuum and fuel pumps of equally high 
efficiencies, meeting practically all needs for pres- 
surized power or controlled liquid flow. 

The performance of PESCO equipment in your 
plant or product . . . its greater efficiency, depend- 
ability, and longer years of service . . . is assured 
by the fact that it has been engineered to operate 
under flying conditions which are far more extreme 
and demanding than any encountered down on 
earth. Won't you let us tell you more about PESCO 
Pumps and PESCO Engineering Service? 


WRITE TO... 


PESCO Products Co. 
Industry Service M 


11610 Euclid Avenue 
Cleveland 6, Ohio 




















Gives smooth non-pulsating flow of 
oil in modern hydraulic circuits RACINE 


E - i oil hydraulic valves 


Shaft Assembly with Rotor 
and Alloy Steel Vanes 


Precision grinding of Port Plate and interior parts in Racine Pumps Exclusive “Balanced-Piston™ “Sleeve Type” 
allows closeworking fits with less possibility of seizing and scoring. construction for smooth oil-cushioned cow 
Special Porting of bronze Port Plates hydraulically balances the Rotor trol of hydraulic circuits. All interior work 
Vanes and seals them against the Pressure Chamber Ring by centrifugal ^ ing parts are hydraulically balanced. Piston 
force. This exclusive feature of "non-forced" sealing eliminates pressure ^ lands are grooved to minimize hydraulic set 
chamber wear, and increases pump life and efficiency. The fifteen hard- Available in a wide range of portings with 
ened steel vanes give smooth non-pulsating flow of oil. various control devices—sizes 3$" to 1J4". 


A Modern Source of Hydraulic Force 


à chines 
Racine Pumps and Valves are the heart of we H draulic Metal Cutting e 
any modern hydraulic circuit. Any operation Racine My The Production 
such as feeding, bending, molding or pressing of Modern Y 
can be efhciently performed with Racine For general Purpose Saws include 
Pumps. Write today for complete data and ee 


and control 4 
. i m 
prices. Address your request to Dept. PE-P. or 16" to 


vices 
sawing. 
20” x 20 


" 


RACINE TOOL and MACHINE COMPANY 


Standard for Quality and Precision 
RACINE e WISCONSIN è U. S. A. 
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Something Worth Looking For 


Something much more important 
than natural or synthetic rubbers and 
fabrics is woven into every Dayton 
V-Belt. You might call it Technical 
Excellence. Or you might more ac- 
curately call it the heartaches and 
achievements of Chemical and Re- 
search Technicians who during 37 
years have patiently devoted millions 
of man-hours of sweat and labor to 
continuous rubber and fabric re- 
search and development. 

For example, in one year the men 
of Dayton Rubber have devoted more 
than 166,000 man-hours to V-Belt re- 
search and development. In addition 


DUM 
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during the same period, they have 


. made over 1,000 separate laboratory 


tests and some 1,200 field tests. 

Product of all this is a V-Belt built 
upon the enduring and constantly 
fortified foundation of priceless ex- 
perience in the processing and appli- 
cation of all available (or likely to be 
available) combinations of natural or 
synthetic rubbers and fabrics. It 
bears the name Dayton Rubber. It is 
a name worth looking for. 


THE DAYTON RUBBER MFG. CO. 
DAYTON 1, OHIO 


KEEP ON BUYING WAR BONDS 


js by Dayton 
A l Rubber 


Photo shows Tank Farm Aree 
for Raw Materials in the First 
Government Dual-Unit Type 
Synthetic Rubber Production 
Plant—of which Dayton Rub- 
ap ber is one of the operators. 

















T. portable extinguisher 
80 feet long! 


No, not the container... that's a handy unit only 7 inches in diameter by 
271% inches high. But the carbon dioxide it contains, stored under high 
pressure, expands 450 times in volume when it's released. That's enough 
of the fire-smothering gas to fill a cylinder 80 feet long by 2 feet in diameter! 


And that's why this Kidde product is one of the fastest fire-fighters known. 
Walter Kidde & Company has prepared a booklet, "How to Teach Fire 
Fighting." It describes the various classes of fire, tells how to fight each of 
them. It explains why the most modern extinguisher can actually be a 
dangerous fire hazard, if it's used against the wrong fire! Write for your 


copy — it's free. 


WALTER KIDDE & COMPANY, INC., 1244 MAIN STREET, BELLEVILLE, N. J| 
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Norma-Hoffmann Precision Bearings Help Supply 


"THE BREATH of LIFE’ for ENGINES 
AT med > 


SUB-STRATOSPHERE 
HEIGHTS 





What his oxygen supply is to the high-altitude flyer, the 
supercharger is to his engine. Failure of either is fatal. To- 





gether, they make possible the high-altitude fighter planes 
and bombers that are playing so conspicuous a part in to- 

















day’s warfare. 

5 In the use of anti-friction bearings in superchargers, as in so 
n « many other aviation applications, NORMA-HOFFMANN pio- 
5 VRMA-AVFFMAN neered the way. The terrific speeds of supercharger operation 
i — often as high as 60,000 RPM — demand that ULTRA. 


P REC I $10 N B EA R l N GS PRECISION long characteristic of NORMA-HOFFMANN BEAR- 


INGS. And today, not only in superchargers but elsewhere at 
vital points throughout the plane, NORMA-HOFFMANN 
PRECISION BEARINGS are doing their part in winning air 


BALL, ROLLER AND THRUST 














supremacy for the Allied Air Forces in every theatre of war. 

“Where the bearings MUST NOT fail’—in engines, control 
mechanisms, instruments, armament, radio equipment and 
other aircraft accessories—they are providing that combina- 


rS, tion of speedability, load capacity and dependability so vital 


— 


€ to the unfailing performance of the plane. 
| . wA NM 


Let our engineers work with you. 


NORMA- ssa adis adi » seman CONN. . . . FOUNDED 1911 
Planes i 0 . a ein ' 
| | TO La THE —— Work — Fight — Buy War Bonds! 
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Write on business letter- 
head for new FREE BOOK 
—"'Craítsmen in War Pro- 
duction''— describing 
LYON'S facilities for pro- 
viding fast mass produc- 
tion of sheet metal prod- 
ucts that will expedite 
your war contract and 
save your manpower for 
other vital work. 





Ss (acturi , x 
is W A $ inco u * t 
p for 9 Meta war CO planking and we 


IF YOU HAVE A PRODUCTION-RUN SHEE E 






fe SRD RS Eee OS PRA NER T IM 


Tg ENAR 


Pecado) EU Te agi Mee 


METAL FABRICATING PROBLEM, LYONS 
METAL PRODUCTS, INCORPORATED, HA‘ 


FACILITIES, MANPOWER, MANAGEMENI 


AND FINANCIAL RESOURCES THAT Will | 


e HELP YOU SOLVE IT. 


LYON METAL PRODUCTS, INCORPORATED) 


General Offices: 1282 Madison Avenue, Aurora, Illinois 


Sales and District Offices Manned by Experienced Engineers in M | 


Principal Cities 


j 
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Flap Transmission for 


Due to our wide experience in the field of aircraft hydraulic 
actuators, one of the nation's leading aircraft builders called on us 
to design and build a mechanism to operate the wing flaps on one 
of their large cargo planes. These flaps are used for maneuvering 
and braking the plane during a landing and the control is ex- 
tremely sensitive. A very special mechanism was needed, light, 
as there are fourteen of them in the wing, and strong enough to 
withstand unusually high torques. 

VARD engineers developed this wing flap transmission.. À row 
of these small gear boxes is linked together by splined shafts, 
running out of a central transmission im the fuselage. Flaps are 
extended or retracted by chain drives from the individual trans- 


missions in line. 


an Aerial Freighter 


For years, VARD has built precision aircraft parts and gages, 
but few pieces of aircraft equipment which we have built top this 
small transmission for critical accuracy. Despite its small size, 
it handles an unusually high load through a forty-five to one gear 
reduction. The unit contains chain sprockets, a worm and a worm 
gear and zerol bevel gears, all carried on ball bearings. Tolerances 
are at a very minimum, as there can be no slack in the whole trans- 
mission system. 

We designed and are building this transmission complete, mak- 
ing every part except nuts, bolts and ball bearings. It has been fully 
tested by the plane manufacturers and declared a good job. 


KG PASADENA, CALIFORNIA 


À 





HYCON 


HIGH PRESSURE HYDRAULIC SYSTEM: 


pn Eight Cylinder Pump with Unloading and 


Relief Valve Mounted on 3 HP Motor 


0 powe 


to furnish 250 cu. in. per min. at 3000 p.s.i. 


Valves, Accumulators and Complete Line 


CATALOG 
ON REQUEST 


THE NEW YORK AIR BRAKE COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


to provide flexible, economical installations 


* * * 
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PROBLEMS THAT COME TO 
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Nine-tenths of that iceberg is under 
| | water .. . the most important part is 
\' the part you can't see. 


/) 


4 





A lot of important parts are those you 
can't see. Thousands of them are 
making America's war machinery invincible . . . 
thousands more will make peacetime machines 
and appliances efficient, easy to use, and long 
lasting. They are parts of rubber, synthetic and 
natural, and they are essential in war and peace. 


War demands have taught engineers and designers 


at Johnson Rubber a lot about precision . . . many 
of our parts today must be accurate in a way never 
known to the rubber industry before . . . and 
exacting needs make specifications rubber an 
accomplished fact. 


Thousands of such small parts make the efficient, 
unbeatable operation of America's war machines 


JR The 


Since 1895 
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un PART YOU CAN'T SEE... 


possible . . . all Johnson Rubber production today 
is for Uncle Sam. 


There will come a day, though, when we all have 
to think about transferring the boys’ names from 
the honor roll to the pay roll, and getting back to 
our regular job of supplying a peacetime market. 
To meet that great day with a minimum of time 
waste is important to the boys coming back... 
and important to you. 


Lay your plans now. Let us help you. Johnson engi- 
neers and designers can help you solve problems 
in your post war products . . . and come up with the 
right answers in the right kind of rubber in the 
specific part you need . . . and this precision in 
rubber perfected in wartime will serve you well 
in peacetime. 


We will be ready to supply you when the time comes . . . bul 


the time to think about it and plan ahead is now . . . not thet. 


OHNSON RUBBER Co. . Middlefield, Ohio 


MOLDED & EXTRUDED RUBBER PARTS FOR INDUSTRY'S VITAL ASSEMBLIES 


Indispensable in War— Essential in Peace 
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JOILGEARE 


In this welding positioner 
Oilgear Fluid Power solved 
6 difficult design problems. 


E. 





on a 50-ton steel shape 


or on a sheet 


HERE is a world of difference be- 

tween holding the hairline register 
in printing flimsy cellophane and hold- 
ing a line in the automatic welding of a 
50-ton steel shape. But the fact that 
Oilgear Fluid Power has solved these 
and far more varied problems makes it 
seem certain your particular problem 
will yield to the versatility and flexibil- 


ity of this proven power application 
system. 


Here are just a few of the functions 
Oilgear Fluid Power will provide . . . 


steplessly and infinitely variable speed 
control of moving members . . . force 
without movement . . . a simple means 


of cellophane 


of applying great power . . . the syn- 
chronizing of a number of motions ... 
perfect sequence or cyclic operation. 
For a quarter of a century Oilgear 
Engineers have applied these and other 
Oilgear Fluid Power functions to hun- 
dreds of different machines and mech- 
anisms in hundreds of different ways 
. . . With results which often have been 
amazing. Oilgear Engineering know- 
how and Oilgear Fluid Power adapt- 
ability may provide just the answer 
you are looking for in that machine 
you are going to bring out. Now is the 
time to see. The Oilgear Company, 
1311 W. Bruce St., Milwaukee, Wis. 








ARE YOU TRYING TO: 


Apply large forces through long . . . or short 
-.. strokes at variable speeds? 


Obtain automatic work cycles, variable speeds 
in either direction . .. with or without pre-set 
time dwell? 


Apply large forces through continuous or in- 
termittent reciprocating cycles at constant or 
variable velocities? 


- Obtain extremely accurate control of either 


position or speed of a reciprocating member? 


. Apply accurately variable pressure either 


static or in motion? 


. Closely synchronize various motions, oper- 


ations or functions? 


Apply light . . . or heavy . . . forces at ex- 
tremely high velocities through either long or 
short distances of travel? 


. Obtain continuous automatic reversing drives 


at constant R P M or over a wide range of 
speed variation? 


. Obtain accurate remote control of speed and 


direction of rotation, rates of acceleration 
and/or deceleration? 


. Obtain constant horsepower output through 


all or part of a speed range? 


. Obtain automatic torque control? 


Obtain accurately matched speed of various 
rotating elements? 


. Obtain constant speed output from a vari- 


able speed input? 


- Obtain full pre-set automatic control, elimi- 


nation of problems of shock, vibration, etc.? 


You Need Oilgear! 


GEARS... 
GUNS... 


Today's victories of our armed forces 
are the result of their superior fire 
power on land and sea . . . and in 
the air — a superiority attained by 
design engineers working in con- 
junction with the army and navy 
ordnance departments. Victory and 
success depend on gun calibre and 
range ... also its maneuverability 
and the clock-like precision of the 


firing mechanisms. . . . D.O.James 
precision-made gears are important 
controlling factors in attaining the 
maximum fire power and efficiency 


of many of the guns now being so 


successfully used by our armed 
forces. 


Accurately conforming to these 
design requirements has been 
an every-day “‘must’’ in our or- 
ganization for over 55 years in 
the design, engineering and 
Official Navy Photograph manufacture of all types of 
gears and gear speed reducers. 


D.O. JAMES MANUFACTURING CO., 1140 W. MONROE STREET, CHICAGO, ILL 
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This special GEARGRIND Machine was designed for 
grinding the ball grooves in the outer housing of the 
RZEPPA Constant Velocity Universal Joint. 


The work oscillates on a swinging head, controlled by an 
automatic magnetic brake, permitting the Formed Wheel to 
grind the radii for the ball groove in a curve. The formed 
grinding wheel is fed in from the front, the rapid traverse 
of the table being governed by means of an air cylinder. 
The spacing of the grooves is controlled by an accurate 


index head. 


Ball grooves in the various sizes of Rzeppa joints range 
from 1146” to 11346” and this machine accommodates 
them all. 

GEARGRIND engineers will be glad to discuss the applica- 
tion of Formed Wheel Grinding to special problems, where 


accuracy and production are prime factors. 


Wn 


kh 


mal 


TYPE JG-5 


GEARGRIND Groove 
Grinder. 


sa Bes à 


TYPE GG-16 


80” Length Involute Gear ard 
Spline Grinding Machine. 

































There is no premium on micro-processed beryllium copper brush 
springs which increase brush life 25% or more, because that is the 
only way we know how to make them. And, in the bargain, our 
production methods and material in stock assure quick delivery. 


ography of Beryllium Copper” is 
available. A note on your com- 
pany letterhead will bring your 
copy by return mail. 


To the Seven Men in Eight who Neve; 
Need Anything but "Average" SPRING; 


A. producers of over a million and a half beryl. 
lium copper coil and flat springs a week, we at In. 
strument Specialties are in an ideal spot to see hoy 
many “average” spring orders are filled before on, 
"fancy" spring job comes through. We are also i 


the ideal spot to see how readily many springs whic 





The best way to prove the value of micro-processin; E 
is for us to show you performance on your ow 
springs. Our sample department is set up for quid i 
action. Send us springs, drawings or working speci f 
fications. Micro-processing does make a significant 


difference — even on average springs. 


INSTRUMENT SPECIALTIES CO., INC 


A limited quantity of the “Bibli- DEPT. 











function under “average” conditions ma 
be improved in their operating character. 
istics by “Micro-Processing” — an excl 


sive I-S process. 


There is no “mumbo-jumbo” about . 
micro-processing. We obtain closer toler. 
ances, higher tensile strength, consistent $ 
uniformity, higher electrical properties, 
and minimum drift, with step-by-step 
precision control which begins with th 


wire or strip itself. So, we produce aver 


NK Roe V cea 


age springs by the same method that w 


agri 


use for fancy springs — and you beneii E 
because micro-processing makes the mot E 
of the inherent qualities of beryllium E 
copper, regardless of your service re i 


quirements. 





LITTLE FALLS, NEW JERSEY 


“micro, mocniny 


stent E 
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step 
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Full speed ahead to full reverse in 3 seconds . . . no other clutch could do it! 


This tug—typical of hundreds of Navy and 
Merchant Marine vessels—is proving every day 
that the Fawick Airflex Clutch handles heavy 
service jobs with entirely new standards of 
efficiency and economy. 

The Fawick Airflex Clutch protects both prime 
mover and driven member against shock, strain 
and vibration—through controlled air pressure. 





For All Heavy Machinery 


On Punches, Shears, Turbines and severe-duty drives, 
Fawick Airflex Clutches and Brakes are compact, silent, 
smooth and shock-free. They slip readily under overloads 
and save on power. 


Proved for you.. 





No moving parts, no arms, levers or toggles, no 
lubrication required. Maintenance costs very low. 
Operates as clutch, brake, slip clutch or flexible 
coupling. 

For any heavy-duty application—on any 
machine—send us details and we’ll gladly recom- 
mend the Fawick Clutch or Brake that best 
fills the need. 


FAWICK AIRFLEX COMPANY, INC. 
9919 Clinton Rd. Cleveland 11, Ohio 
In Britain, Crofts Engineers, Ltd., Bradford, England 
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DUST OFF your ideas on ELECTRONICS 


Usually it’s not hard to figure out 
methods of cooling electronic de- 
vices, You can punch holes in the 
housing, install fans or even use 
water jackets. 

Unfortunately, as dust settles 
on the equipment, less and less 
heat is radiated, and electrical con- 
tacts wear. Under these conditions, 
the performance of a good elec- 
tronic idea comes to depend on 
how often and how well someone 
cleans it. 


The remedy for this nagging 
problem of the electronic designers 
is to clean the air that cools their 
equipment. Air-Maze filters are 
especially designed for these ap- 
plications. 

Compact, light and efficient, 
Air-Maze filters are cleanable and 
built to last as long as the equip- 
ment itself. They are unaffected by 
temperature or climatic conditions. 
They can be made in practically 
any size or shape, and to meet 
widely varving requirements. 

Air-Maze engineers have spe- 
cialized in air filter design for near- 
ly 20 years. They will gladly help 
on your problems. 


Air-Maze electronic equipment filters combine 


high dust arresting efficiency with extremely 


low resistance and compactness. Air-Maze engi- 


neers will be glad to make recommendations 


for particular problems. 


AIR-MAZE CORPORATION © Engineers and Manufacturers °> CLEVELAND 5, OHIO 


* [n Canada: Williams & Wilson, Ltd., Montreal, Toronto, Quebec, Windsor 
porem m a upon nmn m ^ vemm 


Representatives in Principal Cities 


A Few Places to Use Air-Maze 
Electronic Equipment Filters 


VOLTAGE REGULATORS 


INDUCTION HEATING 


Wherever electronic equipment re 
quires ventilation, these \ir-Maze 
filters can be designed and built to 
solve problems of heat radiation and 
wear caused by air-borne particles. 
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SEE RED HARVILL 


Pioneer experience—expanded manufacturing facilities 
—modern equipment (much of which is of special Harvill 
design) has resulted in a consistent record of deliveries 
on schedule. And that’s worth remembering. 


H. L^ HARVILL MFG. CO. 


PRESSURE CASTINGS © PERMANENT MOULD CASTINGS © CENTRIFUGAL CASTINGS © DIE CASTINGS 
POST OFFICE BOX 335 © VERNON, CALIFORNIA 
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PRODUCTION 
PROBLEMS ARE 


OUR DISH 


Pass your hard-to-solve production 
problems along to Joyce—they're our 
dish. We don't wish to imply that we 
prefer the difficult assignments to the 
run-of-mill jobs— what we want to 
establish is that we've had such broad 
experience in production procedure 
and product improvement that we're 
confident we can help you materially 
in meeting your war contracts—and 
in your postwar planning. Whether 


it be the designing of special ma- 


BEHIND THE MAN b BEHIND THE MAN } BEHIND THE GUN 
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chines or the quantity production of 
products or parts, Joyce’s extensive 
facilities are available to assist you. 

Joyce’s huge force of skilled crafts- 
men have proved themselves in main- 
taining a constant flow of war 
materials for the Army, Navy, Mari- 
time and Aircraft services—and their 
ability to get things done has helped 
many of the country’s leading indus- 
trial plants score enviable production 


records. 


A Joyce representative will be gil 
to explain in detail the many phasele 
of Joyce’s design, assembly and fab 
ricating service. If it can be math 
better, faster, more economically | 
Joyce “know how” will find the wa 


Hit Hitler Hard 
* Buy Bonds for Bombs 


2080 WHEATSHEAF LANE * PHILADELPH/ 
* 


MANUFACTURERS OF PRECISION PAR’ 
FOR ALL KEY INDUSTRIES 
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ROWNIE" CAR SPOTTING HO 


dolar Pa, hes e je pui sl A000 No 4 250. 
| (equal to the pull of a 10 ton locomotive). Orange 
 Bushings are used in the Rope Drums which rotate on a 
nary shaft. Drum has 10” core dia., 17%” flonge dia., 
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‘Brownie’ Car Spotting Hoists are used in coal mines to move mine cars 
past conveyors and loaders. Operating in coal seams having low head- 
room, this powerful machine is built to extremely compact design. 


The bearing installation in the Rope Drum is a "natural" for Orange 
Roller Bushings, noted for their exceptionally high load carrying capacity 


in small space—and for their even, quiet, long-life operation in severest 
service. 


Orange Roller Bushings are available in a full range of sizes and types, 


with or without race. Send coupon for Engineering Data Book giving 
full details of design, types and sizes, plus installation data. 


CONSULT OUR J 

ENGINEERS ON ANY p . 

BEARING INSTALLATION | Orange Roller Bearing Co., Inc., PE 
| Orange, N. J. 


Please send me your Roller Bushing Data Book 
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THE PROMISE 


OF TOMORROW 





Today, on land, sea and in the air Hoover Drodueis 


are fighting for a brighter tomorrow. They am 
serving in the frozen wastes of Russia and on the 
scorching sands of Africa. Today in aircraft, guns, 
ships, tanks, bombs that are in use by the United 
States Navy, Army, Signal Corps, Air Corps, Marine 
Corps and the United Nations, Hoover products are 
fighting to assure a tomorrow when we can again 
return to our way of life. 

Hoover products are fighting for a tomorrow 
when peace will reign again all over the world, 
A tomorrow when we may once more build the 


products of peace time living, and make them finer 
and better than ever before. When that day comes 
there will be no more shortages, delays, priorities. 
There will be no need of a second choice when 
buying balls or bearings. The facilities we have 
expanded and developed to help win the war will 
be at your complete command to supply bearings 
for those new super-machines you are designing 
now, and which you will bring out when peace 
comes, to maintain leadership in your industry. 
Today Hoover products are fighting for that to- 
morrow, 


THE ARISTOCRAT OF BEARINGS 
Balls - Ball Bearings - Roller Bearings 


Hoover Batt and Bearine Co., Ann Arbor, Mich. 
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The Future begins 


There has been a lot of day-dreaming about the world of 
tomorrow, and how different it will be. But the best pre- 
diction of the future is provided by a review of the past, 
and the soundest guide as to how and where W-A:B 
Remote Controls can help you to boost tomorrow's pro- 
duction, and improve tomorrow's products, is found in 
the things the controls have done and are doing. 

W:A:B Remote Control Systems are working on 
production equipment in machine shops, mills and 
foundries, simplifying, lightening and fool-proofing such 
operations as loading, chucking, hold-down, molding, 
and feeding. 

They are serving on conveyor systems, where they 
permit centralized dispatching, timing and switching. 

They are in use on shovels, hoists, cranes and similar 
equipment, eliminating the heavy work usually asso- 


W-A-B 


Pneumatic, Pneumatic-Electric, Pneumatic-Hydraulic 


Propuct ENGINEERING — DECEMBER, 1943 


de 


ith yesterday 


ciatdd with the operator's job, and adding an important 

safefy factor. 

ney are installed on a large number of ships, where 
permit the most precise control of speeds, and 

confentrate control of all maneuvering operations under 

thejhands of a single operator. 


the 


n 


your thinking about the improvement of products 
and production methods to meet post-war needs and 
comapetition, you will find it profitable to consider 
W|A-B systems wherever a control problem is involved. 


'estinghouse Air Brake Company 
A INDUSTRIAL DIVISION 
NI General Offices: Wilmerding, Pa. 


Years of Pneumatic Control Experience 


CONTROL SYSTEMS 
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an S.S. WHITE FLEXIBLE SHAFT 
is the answer To thal drive problem 


Yes, when your problem is the mechanical transmission d . 
power, an S. S. White flexible shaft may well be the answe 
—and just about the simplest answer you can get—a sing: E. 
easily applied element that will take power from yuh 
power source and deliver it to the part you want to driv} 
wherever that part may be located. Turns, obstacles off 
distance make no difference to a flexible shaft. E 





















The wide latitude a flexible shaft gives you in the plac E 
of driving and driven members often enables you to wot le 
out more efficient designs, and its simplicity means faste ff 
production and lower costs. There are hundreds of applico ffy 
tions to prove it, in aircraft, motor vehicles, radio and elec i : 
trical equipment, stoves and ranges, machine and portable 
tools and a wide variety of other products. 


It will pay all design engineers to become familiar wit] 
the range and scope of S. S. White Flexible Shafts. These 
Bulletins will give you the data. 


BULLETIN 1238—Power Drive Flexible Shafts. 
BULLETIN 38-42— Remote Control Flexible Shafts. 


Drive or remote control condi- Copies mailed to you on request. 
tions like those sketched are 


“duck soup” for S. S. White 
Flexible Shafts. ID 
e x 


The S. S. Wh 





4A i, 


Dept. D, 10 East Ak Siseet New York 16, N. Y. 
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Wren the last gun has 


fired, the conversion from war work 
to peace-time stampings will be simple at 
Transue—change dies and obtain the right steel 
sheets. Production and engineering experience gained 


these last few years will be valuable in planning and making 


deep drawn steel stampings for much-needed civilian products. 


TRANSUE g 


Designers and Makers of Deep Drawn Stampings 


WILLIAMS 


ICES: NEW YORK, PHILADELPHIA, CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 
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OLO-KROME 


SOCKET SCREW PRODUCTS 


"REW* 


CATALOGUE 41 


JL New! 


48 PAGES ^ SIZE 8% x 11 PLEASE 


DATA ^. T. à mention the 
| ABLES «+ SPECIFICATIONS ctii 


when writing 


NOW BEING DISTRIBUTED for Your Copy 


THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN., U. $. A. 


Paosucr Encierram cun EN 
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Waldes Truarc presents a significant 
advance in retaining rings. 

It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 


For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers...it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 





WALDES KOH ¿I ND CITY, N. Y. 





Re 18,144 e 
Sole Mfgrs. in "PASE 
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KOVEN ENGINEERS ARE 
LEADING DOUBLE LIVES 


HILE working at top efficiency toward the your specifications — any parts which are diffi 
war effort, KOVEN engineers are making cult or too costly to manufacture in your own 
every spare moment count plants. 






by filling it with study of 
the possible problems of 
tomorrow's peacetime 
production and plans for 


Whenever you have a 
problem with a part or 
parts of your equipment, 
KOVEN'S staff of expert 
engineers, with over half 
a century of fabricating 
experience, will be pleased 
to cooperate with you. 


SEPARATOR COMPLETELY 
WELDED AND MADE OF 
HERCULOY BY KOVEN 
FOR MANUFACTURER 
OF COMPRESSORS 


a 








their solution. 

KOVEN is ready to serve 
you today by building the 
individualized equipment 
parts you need, perfectly 
designed and constructed. 


You can depend on 
KOVEN to produce — to 





Write or phone for a 
KOVEN representative to 
call. 








L. O. KOVEN & BRO., INC 


154 OGDEN AVENUE JERSEY CITY 7, N. ^ 


PLANTS: 
JERSEY CITY, N. J. DOVER, N. J. 
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HOW TO DESI 
NEVER STOP FOR LUBRICATION! 


mÁ eee M M M 


mined quantity of grease to each bearing and signals 
when finished. 


| , 1 

| It S Being Done Every Day During lubrication the machines continue operat- 
ing... not a minute of production time is lost. The 
Alemite Progressive System is accurate and depend- 
able. You know positively that every vital part is get- 
ting the lubrication it needs when it needs it. 


| For instance: With Alemite Progressive Sys- 
| tems, one war plant reduced lubricating time 
| on big lathes from 18 minutes per lathe each 
shift to 1 minute every six days. Another plant 


added 1 hour of production per day to huge Today, more and more plant operators are buying 
presses because the machines never stopped machines equipped with Alemite Progressive Sys- 
for lubrication! tems. That's why an increasing number of machine 
designers and builders are offering Alemite Pro- 

bises awe gressive Systems as standard equipment on their 


products. Write today for complete details. 
The Alemite Progressive Lubrication System is 
Adaptable to a Wide Range of Machines 
—Big or Small! 





The Alemite Progressive System serves all bearings, 


no matter how remote, with one “shot,” from one Alemite Progressive Systems are available in from 3 to 
| . 1 i 20 outlets. Up to 20 bearings may be lubricated from 
ocation on the machine. It delivers a pre-deter- one central point. 










: ALEMITE s; 
iC. | STEWART 
E 2 INA WARNER 
' e 

pduastrčal LUBRICATION = 

Ask Anyone in Industry! 

" 1808 Diversey Parkway, Chicago + Belleville, Ontario 
1943 
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Plastic 
Window 


SPEED NUT V. 
WINDOW ` 
ATTACHMENT 


SPEED NUTS answer the problem of attaching 
plastic windows without danger of fracturing. They 
provide a spring-tension grip that frees the assem- 
bly from dead-tight fastening pressure. They also 
hold the plastic firmly in locked position under 
vibration and permit expansion and contraction 
of the plastic without damage. Washers are not 
needed as the wide bearing surface of the SPEED 
NUT spreads the load over a greater area and 
away from the screw hole. These SPEED NUTS are 
also applied faster—saving many manhour's time 
and reduce the net weight of the assembly. 
In the first case illustrated, a “U” type Speed Nut snaps over 
plastic edges in self-retaining position. A round type Speed 
Nut is used in the second installation with rubber grommets 
in larger screw holes for additional cushion and seal. In the 
third method, where 2 pieces of plastic overlap, a cup- 
shaped Speed Nut is used with a mated Speed Nut washer— 
both formed to extend the load farther from the screw hole. 
In writing for samples kindly give 
engineering details. 


TINNERMAN PRODUCTS 


R” ui NUT 


[us 
ZINC CHROMATE 


NES TAPE 


SKIN 


SPEED NUT 
a RUBBER GROMMET 
^ 


ZINC CHROMATE 
“BONDING TAPE 


SKIN 


2" NUT 


SPEED NUT WASHER 


2041 Fulton Road, Cleveland, Ohio 


IN CANADA: Wallace Barnes Co., Ltd., Hamilton, Ontario » IN ENGLAND: Simmonds Aerocessories, Lid., London 


THE FASTEST THING /N FASTENINGS / 





EST bench performance is up. flex- 
ible oil hose renewals down, at Pan 
American World Airways... for PAA 
now uses Resistoflex hose with its 
COMPAR core. And COMPAR is 
completely impervious to oil attack. 
Various formulations of COMPAR are 


immune to lubricants, gasoline, aromatics 


stronger than other lines of similar con- 
struction ... highly resistant to shock 
loads, vibration, and fatigue. 


There may be a place in your product 





GLOVES PROTECT BOTH 
SKIN AND METAL 


p wu e o'V U gU 


~—  \ =r Gees: Oo eee 


where these unusual service features d 


Resistoflex hose can be utilized to gwi 


advantage. For full details, write forth 


Resistoflex Industrial Catalog. 





Safeguards against dermatitis for the worker 
— protection against damage for metal parts 
— Resistoflex Dual-Purpose Industriaf Gloves 
give both. Made of COMPAR, the same elas- 
tic plastic that gives Resistoflex hose its 
unique properties, these gloves are impervious 
to organic solvents. Containing no sulphur, 
they will not tarnish highly polished metal 
parts, are ideal for delicate inspection work. 


Write for full details. 


in fact, to organic solvents in general. 
This unique elastic plastic does not swell 
to pinch off the flow of fluid...does not 
slough or erode to clog the lines. Its 
glass-smooth surface keeps turbulence 
and skin friction down to a minimum. 

And that's not all. Resistoflex hose is 


extremely flexible . . . lighter vet far 


RESISTOFLEX 


HOSE AND HOSE ASSEMBLIES FOR HYDRAULIC OILS AND VACUUM, FUELS AND LUBRICANTS, ORGANIC SOLVENTS, PAINTS AND LACQUERS, THIN- 
NERS, REFRIGERANT, NATURAL AND MANUFACTURED GASES—LABORATORY TUBING— DIPPED AND MOLDED 
MECHANICAL GOODS—COATINGS, SOLUTIONS AND PROTECTIVE CLOTHING 


RESISTOFLEX CORPORATION, BELLEVILLE, 
180 








NEW JERSEY[* 


PropucT ENGINEERING — Decemser, 1% § F 


Why \S THE PHILADELPHIA 
PLANETARY REDUCER THE 
RIGHT CHOICE FOR A 
STRAIGHT LINE DRIVE? 


The principle of the Planetary design was proved efficient, de- 
ndable and highly practical by Philadelphia MotoReduceRs. 

Those complete motor and speed reducer drive units em- 

ployed the planetary construction. So well have they 
rformed in the past dozen years that a demand was 

created for the same type of reducer for use where a 

separate speed reduction unit was indicated. This de- 

mand is being met by the Philadelphia Planetary 

Reducer which embodies the same features, parts 

and precision manufacture as the MotoReduceR. 


Philadelphia Planetary Speed Reducers are compact in 
design yet rugged in construction. Input and output 
shafts are in line. 


These units are avail- 
able in single, com- 
pound and double re- 
duction types to fit 
a variety of 

needs. 


Our catalog 
E 100 gives more 
ures o gi "1 complete information 
o gos and shows various 
for th oe mounting methods. 
or tir GI Write for a copy. 


ERIE AVENUE & G STREET 


PHILADELPHIA 34, PENNA, 
NEW YORK, PITTSBURGH, CHICAGO 


Philadelphia 
LIMITORQUE 
CONTROL 
operates all types 


of valves, et eè T T n | 

safel isai wad in all materials. 
' conven- , 

ient stations, 


Philadelphia Ab FRU $ ES AP : - Philadelphia 
HERRINGBONE “am | 4 WORM GEAR 
SPEED REDUCER i , PE SPEED REDUCER 
for heavy loads ot high Philadelphia MoroReouceR "s right angle drives — 


speed. Single, Double, i Todi ical self-contained drive, vertical or horizontal. 


Ze gadesion, various Horizontal or Vertical types — various 
and horsepowers, ratios and horsepowers. 


Wide range of ratios 
and horsepowers. 
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Rex Mechanical Engineering —Rex M. E. —must neces- 
sarily be concerned with the application of his chain 
belts as well as with their design and manufacture. 


He has known for many years that in designing a 
machine where the angular velocity ratio must be con- 
stant that Ais type of belt—the chain belt—will give 
closest to 100% efficiency. He also knows that proper 
application of this chain belt is vital, not only for 
producing this efficiency, but for long life of both 
machine and belt. 

Rex M. E. is constantly studying the great variety of 
cases and conditions always confronting machine de- 
signers as they transmit power from one shaft to 
another. To help them he has designed more than 
2000 types and sizes of chain belts. 


To further assist machine designers to achieve maxi- 


He knows how HIS belts should be applie 





mum results at minimum cost and waste, he maintain 
a field organization which is well qualified to couns 
and advise them. And back of his regional men is 
skilled staff in Milwaukee who has the advantages if 
national experience. $ 


Many of his 2000 types and sizes of chain belts aug 
sprockets are described in his 768-page catalog. 4$ 
letter addressed to Chain Belt Company, 1715 Wes 
Bruce Street, Milwaukee, Wis., will bring it to yo 


CHAIN BELTS 


In more than 2000 sizes and types for transmitting 
power, timing operations, and handling materiai 











Pro 
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Believed to be the highest capacity right 
angle reduction gear ever produced by a 
generating process, this 9714 inch diameter, 
192 to one, Cone-Drive is one of a war 
PRODUCTION order recently produced at 
one of the Cone-Drive plants in Detroit. 


Equivalent in capacity to a 161 inch O.D. worm 
gear, it was produced on standard Cone- 
Drive generating machines and is one of 
many other large Cone-Drive gear types (with 
diameters ranging up to 96 inches) being 


CONE-DRIVE DIVISION 
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USUAL SIZE 


was 





regularly produced—for war today—for peace 
“tomorrow”. 


Due to its high load capacity, Cone-Drive 
gearing, big as some of it comes, has made 
possible MORE COMPACT designs of war 
equipment than if other forms of gearing 
had been used. 


For more information on this remarkable new 
form of gearing, ask for Manual CW-41A 
(for Executives), CW-41 (for design engineers) 


MICHIGAN TOOL COMPANY 
7171 E. McNichols Rd., Detroit 12, U.S.A. 
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PRE-WAR STYLE ! 










SPRINGS 
and SCREW MACHINE PRODUCTS 


The Peck Spring Company 14 Summitt St., Plainville, Conn., USA 
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Rubber keeps the bell in the belfry 


A typical example of B. F. Goodrich product development 


gp had made a mistake when 
the new church was planned. At 
the last moment, it was discovered that 
the old bell couldn't be used in the 
new belfry which just wasn't strong 
enough to stand the weight of the bell 
plus the vibrations sent forth every 
| ume the bell would be rung. Regret- 
fully it was decided that the churchyard 
was the only place for the old bell. 
, But — fortunately one of the parish- 
loners had heard of Vibro-insulators, 
the B. F, Goodrich mountings that 
can support industrial machines as 


though they are hanging or floating. 
Rubber layers are sandwiched between 
metal plates so that the weight of the 
machine gives a slight pulling or 
twisting action to the rubber. This way 
rubber can support more shock and 
vibration than when it is under com- 
pression. The bell was mounted on 
four standard Vibro-insulators. Not a 
quiver passed on to the belfry when 
the bell was rung. The bell stayed 
where it belonged. 


You may not have a problem involv- 
ing church bells. But if it involves 
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vibration, investigate B. F. Gcodrich 
Vibro-insulators. Made in 12 standard 
sizes, they vary in application all the 
way from mountings for giant stamp- 
ing presses to protective devices for 
delicate instruments on battleships, 
giving longer life and essential 
accuracy to machines and instruments. 
The B. F. Goodrich Company, Indus- 
trial Products Div., Akron, 0. PE 


B.F. Goodrich 


(do insala 


SHOCK TROOPS OF INDUSTRY 
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The greater the need 
for clarity. ifa PARTNERS 


. — | ... in World-Wide Aerial Warfare! 
eee the greater the need for * Pygmies in size, but giants in achievement are Wire 


| Thermometals (thermostatic bimetals) and Wirco Ele. 
ARKWRIGHT TRACING CLOTHS! | tical Contacts 


* Either paired with the correct WıLco Thermometal, 
If you want your drawings to reproduce clearly and or used alone, WiLco Aeralloy Aircraft Magneto Co. 
sharply no matter how often they're run through the tacts are doing their part to assure smooth airplav 


blueprint machine, use Arkwright Cloths. Highly trans- performance. Other Witco Electrical Contacts ar E 
parent from the first, Arkwright Cloths always remain giving equally dependable service in tank, ship and gu 
so... never become yellow or opaque with age. Try applications. 

Arkwright Tracing Cloths yourself. See if they don’t * Witco Thermometals, either separately or in o- f 
give you better transfer, sharper reproduction than any junction with WiLco Electrical Contacts, are being use [2 
tracing cloth you’ve ever used. Arkwright Finishing with the same success for aircraft oil temperature cor I$ 
Company, Providence, R. I. trol and in various instruments for the Army and Nav. 


BOTH AVAILABLE From ONE SOURCE 


* The facilities of THe H. A. Witson Company permit 
manufacturing customers to secure both electrical cor 
tacts and thermostatic bimetal from a single source. ff 
This is important because materials from these two ff 
groups are frequently used in conjunction, as parts in ff 
the same device. The most effective use of one neces Bf 
tates a knowledge of the other. WiLco sales and eng B 
neering representatives are familiar with both Electrical f 
Contact and THERMOMETAL application. Send us your 
problem for analysis. 


Witco PRODUCTS ARE: Contacts — Silver, Platinum 
Alloys, Powder Metal. Thermostatic Metal — High and 
Low Temperature with Electrical Resistance from 24 to 
530 ohms per sq. mil,-ft. Precious Metal Collector 
Rings for rotating controls. Jacketed W ire — Silver on 
Steel, Copper, Invar, or other combinations requested. 


THe H. A. Witson Company 


T R A C | N L 105 Chestnut St., Newark, N. J. 
G C 0 T H 5 Branches: Chicago ** Detroit 


AMERICA'S STANDARD FOR OVER 20 YEARS 
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The Cook UX Pressure Switeh (1) is 
ideal for applications under water or 
where explosive liquid or gas pressure 
variations should be detected. Water and 
explosion proof, this switch operates by 
means of a varying Bellows and Micro 
Switch arrangement. The heavy bronze 
case with rubber gasketed cover is gas 








tight and proof against heavy shocks or 







impacts. Leads are brought out through 
patented compression couplings. The UX 
Pressure Switch is adjustable to respond 
to 1%" water column differential. 






REASONS 


(AMONG HUNDREDS) 





* 










The Cook Low Pressure-High Amperage 
Switch (2) employs a large area bellows 







to record minute variations in line pres- 
sure. It operates a 28 ounce, 30 ampere 
S.T.D.P. Micro Switch with a range of 
1%" to 10” water column with 1” differ- 


why industry says 
"Look to Cook" 


to quickly solve your 







ential. It is supplied with heavy current 
carrying terminals, hard rubber insula- 
tion and No. 12 B.S. flexible leads. A 
rigid frame permits several mounting ad- 








justments and prevents distortion which 


"ILC 
Elec- 


may affect adjustments. 





















s s 
engineering problems x 
m a The Cook Strato-Switch (3) is designed 
on to program a series of switch operations 


lane & aa 99 in any desired sequence of electrical op- 
are c | E erations. It is so named because it was 
pa E first designed to control such sequences 
gun 


E in the ascent and descent of a plane. It 
is shown here without wiring or cover. 


«| is the motto of Cook Engineers s 





used à 
yn "qm ` r e 
Con i The Cook Hydro Switch (4) provides a 
javy. pa i " en means of electrically detecting variations 
E Never have the facilities of the Cook Electric Company been so geared to Ep e aaae ie ae agr a ten 
B new and unusual designs as today when pressed by the ever changing vene, 72e MPeue fe ened ta 
z © : “ I heavy bronze casting so designed that 
mitfi demands of wartime industry. the end plate of the bellows serves as a 
co. BB piston and absorbs an effective sudden 
pe BM — In the five switches illustrated here, Cook Electric Company has put all surge. The armature has an adjustable 
B ] . 1 : cam which actuates a Micro Switch. 
tw J) the ingenuity of a company to whom no design problem can be termed 
"B : j 
31 EF : * 
19 — impossible. ! 
essi ES T. 
. ag à . . > e 4 The (€ “hy a Aire » ;: Swite 
ng ^ Check over details of these five new switches, designed to fill specific l'he Cook "Thermal-Aire Bellows Switch 
ui zs (5) is designed for use in applications 
es needs and now in production for the general use of industry. where extreme sensitivity is required. It 
your can be operated by air, gas, steam, water 
Whatever your engineering problem, Cook Electric’s fine staff of forward- or — fluids. It may have a differen- 
E ii x ; , : 3 tial as low as 14” water column and ad- 
- looking engineers are ready to build for you just the bellows or switching justed to actuate from 1" water column 
and unit to serve your needs. We are at your service to tackle the new and to 30° water column. Tt is corrosion re- 
d sisting, will withstand severe shock and 


4 to 


unusual problem. vibration and is not affected by tempera- 
ctor : ture variations. It can be mounted in 
r on any position without affecting the opera- 
ted tion of the switch. A 





E 2700 SOUTHPORT AVENUE * CHICAGO (14) ILLINOIS 
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Motor and pump in one integral unit means that MOTO. 

AIR is not dependent upon central pumping plant, 

and is always ready for ‘‘plug-in’’ use. Available for 

wall, ceiling or normal mounting. Largely used by ra i LE 
Industrial and Government plants, laboratories, and as MOTOAIR PUMPS have visible continuous, lubricating 


cleaner-blowers. system. Motor and pump in ONE integral unit means 
NO gears; NO drives to wear out, no guards, and no 
Get Facts—and you'll get Motoair! large base. Made in a range of sizes, for various purposes. 


CATALOG NEW JERSEY MACHINE «ac 
ON REQUEST * CORPORATION exc 


15th Street & Willow Ave. HOBOKEN, N. J. * 


COMMERCIAL 


SHAPE BOO 


Buyers of stamp- 6 
. N ings or tank heads 
Cutout shows locking ring. — ^ IPM will find Shape 
Pat'd and Pgt's Pending. " : Y v Book No. 5 in- 
Reg. U. S. Pat. Off. valuable, it lists 
parts for which 


BY THE Um) SELFALOCKING NUT — tou phas > 


If you did not 
. . . and the "Unshako'' plays no favorites. The built-in self i 
energizing locking ring never relaxes its hold . . . yet the "Un- get a cop y. Write 
shako'' can be readily backed off with a wrench and used over us | 
ain as often as desired. Whenever applied, it clamps down eek vs 
with a relentless grip and positively prevents loosening under —— al 


vibration. Write today for full details. 
THE COMMERCIAL SHEARING 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CoO. AND STAMPING COMPANY 


JENKINTOWN, PERNA, Box 545 


— nada — VOOUMOSTOWM . . OHIO . : M.5$.^ 
BOSTOR + DETROIT + INDIANAPOLIS + CHICAGO + ST. LOBIS > San FRANCISCO 


188 Propuct ENGINEERING — DECEMBER, 198 



















— ; 





i J THESE FEATURES- 


e PERMANENTLY SEALED 


, EI X 


i ^w 


Y 
d ANE 
xg 


| ePRE-LUBRICATED 


e SELF-ALIGNING 


ALMASTE 












BALL 
BEARING 
UNITS 


€ Products now contemplated by machine designers must 
be good if they are to succeed in postwar competition. 


SC, 


E 


PILLOW 
BLOCK 


Bearings to be used on these products must likewise be of modern 
TAKE-UP efficient design, fullv capable of long useful service. SealMasters' exclu- 
r UNIT sive features make them the logical choice for both new and re-designed 
M products. SealMasters are permanently sealed to keep out dirt and 
retain lubricant. They are fully self-aligning, allowing several degrees 
of shaft mis-alignment in any direction. 
Mis-alignment of the shaft cannot cause seal distortion, because the 
seal is part of the bearing proper and is independent of the housing. 
SealMaster Units are pre-lubricated at the factory and are delivered 
ready for immediate service. 
Investigate SealMasters advantages. Re- 
quest Catalog 840 for full details. 





CARTRIDGE 


UNIT BEARING DIVISION 


STEPHENS-ADAMSON MFG. CO. 
w N 9 Ridgeway Avenue Aurora, Illinois 
STEPHENS-ADAMSON 


MFG. CO. 











Josig" 


There is one more essential to be included in the 
plans for that new machine. It is not alone su. 
cient that it do the work required . . . productio 





questions must also be answered . . . how muc 
how many? how long? Productimeters, design f 
as integral parts of machines, stand ready with i, 
immediate, accurate answers...no matter what 


Model 6 HDW-7-2 Rotary 


A new recruit in the popular ''H'' series, the HDW" 


is a sturdy, high-speed, streamlined counter . . . built ; v the counting problem may be. 
for heavy duty . . . especially adapted for ovick start- ..'. d s d E 
ing and stopping applications. Double-worm drive, oil- Hu A The Productimeter Line is complete. Write for Our re 
less bearings, light weight, plastic wheels, hardened «~~ i commendation covering your counting applications, (y 
steel parts . . , assure smooth action and long service. ? advice is backed by 64 years' experience in the exclusin 
manufacture of counting and measuring devices. 
Bulletin No. 100—a concise, ready reference cata- 
PRODUCTIMETERS 
log of 100 standard models— sent at your request. 
(Tt srümomtrs or ouster} ; 
1938 North Buffum Street j 
Milwaukee 1, Wisconsin ; 














(uick- Ac Min n Single Plunger Control— 


‘ONLY ONE MOVING VALVING PART | 


VA LV a S i yet sturdy Quick-As-Wink construc- 


tion results in freedom from maintenance at- 





















tention and more operations without repairs. 
A stainless steel plunger, only moving part, 
guarantees efficient operation at all times. 
Use of either bronze or stainless steel for 
entire unit eliminates corrosion and rust. 

Installation is easy and the valve can 
be piped-up almost before you can 
say "Quick-As-Wink." Since main 
pipe connections need not be broken, 
future servicing offers no problem. 

The Single Plunger type, recommend- 
ed for air, water, or oil, operates to 
working pressure of 250 pounds. Send 






for catalog number 6, More than 50 
HAND-LEVER OPERATED 


Also Mechanically Operated; 
T eur E C. B. HUNT & SON 
1850 EAST PERSHING STREET - SALEM, OH 


different styles available. 
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into the Machines You Build) 


. 






MAKING MOTORS ^ 


Easy as 1, 2, 3 if they re 






"eso | 


in the 
? suff. 
uction 
nuch? 
igne: 
th thy 
wha e of the two main reasons for motor deteriora- 
tion is bearing wear. The second is two-fold: poor 
insulation and excessive heat. 





Both these primary 
causes of motor failure are conditions which R & M 
Uni-Shell Motors have been designed to eliminate. 
With them, you get wartime “day-in-night-out” 
' trouble-free operating reliability ...as easy as 1, 2, 
3. This is why: 


BETTER BEARINGS... 


1. Double-row width bear- 
ings for greater lubricant 
supply. 2. Complete seal, 
both sides... held in by 
snap rings that are quickly 
removable for inspection, 
cleaning, and regreasing. 
For trouble-free operation 

.. keeps grease in... dirt 
out. 3. Large grease res- 
ervoir for more lubricant 

. less maintenance. 





Our re. 
» Ow 


:]usim 

















-i 








2:BETTER INSULATION... 


1. Two layers of highest- 
grade impregnated rag 
paper. Wire coated with 
double-weight synthetic 
resin for strength and flex- 
ibility. 2. Added sheet of 
impregnated paper be- 
tween coils in slot. 3. En- 
tire winding given several 
baked coats of synthetic 
resin-base varnish. . . cov- 
ered with moisture-resist- 
ant synthetic resin and 
tung-oil sealer... guards 
against time-thieving 
breakdowns. 



















ROBBINS ec MYERS - INC. 





MOTOR DIVISION, SPRINGFIELD, OHIO 


HOISTS & CRANES « MACHINE DRIVES * FANS « MOYNO PUMPS * FOUNDED 1878 






PRODUCT ENGINEERING — DECEMBER, 1943 







Y (Loi eet 


INTEGRAL HORSEPOWER 
MOTORS 


3:BETTER BALANCE and 
FAN CONSTRUCTION... 


1. Ground rotor sur- 
face assures uniform 
air gap for quiet, 
smooth operation. 2. 
Pressed-steel fans for 
larger ratings... on 
totally-enclosed mo- 
tors...to provide 
greater cooling— 
longer life. 3. Cool- 
ing fan produces 
maximum of meas- 
ured cooling air flow 
for low-temperature, 
longer-life operation. 





Add to these design features the flexibility of mounting 
provided by Uni-Shell interchangeability. For shell 
length, diameter, base mounting holes, shaft dimen- 
sions, height of shaft above base, head fit, and bolt 
circle mounting for heads are exactly the same for any 
one frame size. 

These benefits, taken together, are the reason why 
more and more Uni-Shell Motors are doing an in- 
creasingly larger job of supplying the power for in- 
dustry's needs. Learn how you, too, can profit by their 
use. Get all the facts, at first hand, by asking for your 
free copy of the new, helpful, 20-page R & M Uni-Shell 
Motor booklet, today. 


SHIPMENT NOW! 


Ample stock on all types of integral motors on hand as this 
goes to press. Wire or phone your inquiry. 


Mail This Coupon, Now! 


ROBBINS & MYERS, INC., Springfield, Ohio 


Please send my free copy of the new, informative Uni-Shell 
Motors booklet. 
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KIMBERLY 


DRAWING PENCILS 












































B to 9H 


SEMI-HEX "ern CHECKING 


PRINT WORK 


made with the 
scientifically developed 


Corbo-weld EAD 


KIMBERLYS delight the draftsman— 
assure him of these unfailing qualities 


STRENGTH! — when pressure is 
applied. 


SMOOTHNESS! — lead that glides 
over the paper “with the greatest 
of ease.” 


DENSITY! — deep opaque blacks 
with less tendency to smudge. 


UNIFORMITY ! — 21 perfectly 
graded degrees. 


Add these up and you get 
ECONOMY ! — right down to the 


last inch. 


The SEMI-HEX Carbo-Weld Thin 
Colored is another indispensable 
pencil in the drafting room. The 
white, lemon yellow, and red are 

best for checking and blue print 
work. Made in many colors. 


You may try these excellent 
pencils by simply writing us on 
a penny postal card giving 
your name and title, firm name, 
and mention this magazine. 
We will send you free your 
selection of one Kimberly 
drawing and one Semi-Hex 
colored pencil. 


Kimberly refill drawing leads 
for draftsmen’s and artists’ 
lead holders available in 14 
degrees (5B to 7H). 


General Pencil Company 


JERSEY CITY 6 © NEW JERSEY 
Waker of June Pencils since SEEF 
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Offering you practical desig; 


methods and procedure; 
actually used in engineering 

























design departments 


Every design engineer has always 
wished for a compilation of design 
standards and methods of design pro- 
cedure. Many engineering departments 
have gathered material of this kind 
which they call their standards manual. 

The Editors of Product Engineering 
from the very first issue of the maga- 
zine gathered, compiled, checked and 
edited such reference sheets. 

Now they have brought them all to- 
gether in authoritative form for the use 
of all design engineers. 


HANDBOOK OF | 


MECHANICAL DESIGN | 


By GgoncE F. NompENHOLT 
Editor of Product Engineering 











| 


JosgPH KmRR 
Managing Editor of Prodwct Engineering 


and JoHN Sasso 
Associate Editor of Product Engineering 


285 pages, 8 x 11, 555 illustrations, $4.00 





AKE use of the experience of other engineers in yo 

designing of the details of industrial machinery aif 
equipment of all types. Save time and effort by using this hani 
book of standard design data right at your drafting board. 

For instance, if you wish to design a seal for a shaft, all yu B® 
have to do is to turn to the six-page presentation on seals ni}. 
there you will find 40 examples of sealing. This applies als sl» 
spring design. In the chapter on spring design you will fn 
many quick methods of calculating springs. E 

Everything is boiled down to essentials and presented in cor f 
cise, quick-use nomograms, charts, tables, check-lists, etc. CaP 
culations, properties of materials, 
production factors of design, and 
similar material is well repre- 
sented, and other chapters give a 
great many basic designs for fast- 















Eight chapters 


enings, mechanisms, drives, con- pn 
trols, etc., readily adaptable to a with priceless 
wide number of applications. information 


Most of the material has appeared 
in Product Engineering as special 
features of great popularity—here 
condensed, re-edited, brought up to 
date, and gathered together in 
convenient form for practical use. 


. Charts and Tables 

. Materials 

. Beams and Structures 

. Latches, Locks and Fasten- 
ings 

Springs 

Power Transmissien Ele. 
ments and Mechanisms 


-un~ 


Pp 


.- 


. 7. Drives and Controls 
s McGraw-Hill Book Co. 8. Design Data on Production 
$ 330 W. 42nd St, N.Y ^ Methods. | 
. 
a Bend me Nordenholt, Kerr and Sasso's | 
: Handbook of Mechanical Design for 10 SEND THIS COUPON. 
ays examination on approval. In 10 
: days I will send ue. plus few cents TO SEE a 
* postage, or return book postpaid. (We 
H pay postage on orders accompanied by re- 10 DAYS | 
$ mittances.) 1 
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NEW PRODUCTS FLIES 
THE WAR BOND FLAG 


TELEPHONE 
BENTON HARBOR 5-2161 














With today's widespread adoption of die castings, users’ requirements are seldom restricted to but one metal. 
As the new die casting alloys were developed, our customers requested “NEW PRODUCTS” quality in ALL FOUR 
metals. Our facilities were then expanded to the high production manufacture of aluminum, brass, magnesium 
and zinc high pressure die castings. Here you have ONE dependable source for "ALL FOUR"—plus a personal- 
ized service that saves valuable hours for you and your production department. We'll gladly assist with your 
production plans, present and future. Your inquiries are invited. 


wa 





MAIN OFFICE AND FACTORY | o | BENTON HARBOR, MICHIGAN 
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LAMINUM shims pro- 
vide those quick-precision 
adjustments which—as in air- 
craft—are as vital in the field 
as in the original assembly. 
Shims cut to your specifications. 
Stock shim materials obtainable 
from your dealer. Write us for fur- 
ther metn and sbim applica- 
tion chart. 


Laminated Shim Company 
Incorporated 
63 Union St. e Glenbrook, Conn. 


OR 
FApgusTMeENT 


IT ER 
bearing wear 


a 
Ut 


A NEW WAY to reduce wear to bear- 
ings and gears is now available to 
designers and engineers who are plan- 
ning postwar products. It simply 
involves replacing ordinary drain 
plugs with Lisle Magnetic Plugs. 


Here's how it works. A powerful 
magnet in the Lisle Plug catches and 
holds any iron or steel particles that 
may form in the lubricant as a result 
of ordinary wear. 

Removal of this abra- Ð W 4 / 
sive metal reduces NN Wi 
wear to vital parts; x W 
greatly prolongs the Ka 
efficient life of your 

product. 


Write for free catalog y 
showing applications 
and interesting de- 


= 


tails. -— 
LISLE CORPORATION 


Box 1000, Clarinda, lowa 


i. 


DRAIN PLUGS 


PropucT ENGINEERING — DECEMBER, 1% 























Compare the 


Daley Loma 


and youll say 


PARKER-KALON 


THESE SCREWS LOOK EXACTLY ALIKE 


Only 
Quality-Control 
can foretell the 


DIFFERENCE 


When tested in the P-K lab- 
oratory, one may be O.K., the 
other may fail. P-K Quality- 


Control makes sure you get 













This 16-Point “Quality-Control” check up 
--unequaled in the industry-- 
protects P-K Socket Screw users 


The specially equipped P-K Laboratory checks on 1—Chemical Analy- 
sis. 2—Tensile Strength. 3—Ductility. 4—Torsional Strength. 5—Ability 
to take Shock Loads under Tension. 6—Resistance to Shock Loads under 
Shear. 7—Hardness. 8—Head Diameter. 9—Head Height. 10—Concen- 
tricity of Head to Body. 11—Socket Shape. 12—Socket Size. 13—Socket 
Depth. 14—Centricality of Socket. 15—Class 3 Fit Threads. 16—Clean 
Starting Threads. 

i You get unusual protection against “doubtful” screws when you spec- 
ify “Parker-Kalon” ... and it costs no more. Parker-Kalon Corporation, 


196 Varick St., New York 14, N. Y. 


| PARKER-KALON Qualily- Contvolled SOCKET SCREWS 








only screws that are O.K. 
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How PULLMORS. CLUTCHES 
Both Drive and Brake High Speed Machines 


The double-type PULLMORE Multiple Disc CLUTCH can be i 
d with ide for drivi d the other sid brake. 
This application provides an efficient brake which stops the | DIAL INDICATOR STO) 


driven shaft quickly. The cup on the brake is keyed, thus lock- 
ing the shaft when the brake is engaged. This arrangement is 


specially suited for machines in which driven shaft speeds are high. 


= um — 
Am CM up c mr 
s 




















Many new uses for this 
Hays' product have com 
to our attention recently, 
First designed and buil 
for gas service it ha 
been widely used to cos. 
| | trol the flow of liquid 
oen Im and gases. Made of 

Steam Metal — tested a 
200 lbs. pressure. Have 





SEND FOR THESE HANDY BULLETINS ON 
POWER TRANSMISSION CONTROL 





Give capacities, dimensions and specifications. Contain eee = you a vital war applica 
application diagrams. Show HOW exclusive Rockford Fig. 293-C—Full straight-way tion for it? 
features are being used to help give post- "P opening in plug " 
4 r ts competitive advantages. tef US 2 . " " [E " " " 
ene ee “Sc | ee Sizes Vg ' 2 ' 3A ' | ' U^ ' I E 
ROCKFORD DRILLING MACHINE DIVISION 4 * da eit | 21 " 3 " 
f 309 Catherine Sreet, Rockford, III., U. S. A. es nt vm | /2 ' ° 


Pullmore Clutches are sold by Morse Chain Co., offices in principal cities 


troces lachinery Farm Implements § Materials Haadliag 
2 rhe | 
d nr [S 


p PM 
Pullmore Multiple-Disc Clutches 


HAYS MFG. CO., ERIE, PA. © Since 1869 | 
| 


HAYS Piping Products 


FOR LIQUIDS, STEAM AND GASE‘ 





0 G U The host of spring shapes made at B-G-R would keep the i 
Á ii hardest-bitten **doodler" happy for life. Yet every bend « 
— with capacities from Y; gallon to over 37 | + twist has a definite function—or it wouldn’t be there. 
allons per minute that meet practically every | > B-G-R spring engineers are **doers" not ‘‘doodlers”—whe 


installation requirement. Spur, helical, her- a : : i in making 
ringbone gears. Some styles with antifriction it comes to spring design. They are interested in 





bearings. For lubrication, supplying coolant, | BAe every spring perform a job--in the most efficient way. Eva t 
transfer purposes or for M installations. a Ty, the simplest spring design may require the 


Positive and efficient. | s T, services of every department at B-G-R—from 


Pump catalog listing complete line including " laboratory—to tool room—to machine—to 
Motor Driven, Vane and Centrifugal styles sent 1 heat-treating—to inspection. B-G-R's answer 
on request. Brown & Sharpe Mfg. Co., Provi- to spring complexities is—simplification. It 


dence, R. l., U. S. A, saves time—materials—and tempers. Get the 


benefit of B-G-R spring skill today. 
PROMPT DELIVERIES ON SOME STYLES 


BROWN & SHARPE 


PUMPS 
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MEE: with more than forty years’ 
experience in the field of power trans- 


E A mission, is an important source of standard 
J and special Roller Chain and Roller Chain 


3 attachments. 


| Today, the phrase “Plenty On The Ball” 


te applies to Morse Roller Chain in more ways 


than one . . . because today, all around the 
j 


| world, Morse Roller Chain is at work in the 
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SPROCKETS e YN 


MORSE CHAIN COMPANY eœ ITHACA, N.Y. 





FLEXIBLE COUPLINGS 


et CHAINS 


DETROIT, MICH. * A BORG-WARNER INDUSTRY 


MORSE #5 


automotive and ordnance equipment of our 
fighting forces. Further, Morse Roller Chain 
is proving that it has “plenty on the ball” for 
any haul, for any power transmission job. 


If you are a user of roller chain, if you have 
a design problem concerned with power 
transmission . . . chances are it will pay you 
to talk with a Morse man. Naturally, there 
will be no cost or obligation on your part. 


CLUTCHES 
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Ideas! 


Eastern manufacturer of control 








































equipment, transformers, solenoids, 





etc., desires ideas for postwar items 






. ideas which will help maintain our 






present 3,000 employees in postwar 







production. 





If your idea is not fully developed, we 
will be glad to have our engineering 





The paper that 
hushed "studio noise" 


division complete the production 


details. 









If you are interested in developing 
your idea in our laboratories, we will 






make arrangements accordingly. 






A radio microphone is strictly impartial — | 
it will pick up the “rattle” of script paper 





Write Box BO-625 Product Engineering 
330 West 42nd St., New York, N. Y. 


as well as the announcer's voice. 






Taking the “rattle” out of radio script paper 
is a good example of specialized paper 


caia A aanesea 
OOOOAOOAACCCOOCCCOROOOOOCODOOCOOOOCOCODOOOOODUODODOOOROROOOOOOOOOCOCODOROODIMIMI 


designing — an idea turned into a reality 


through laboratory research. Turning ideas 
| - | HELPING YOU, 


into efficient, money saving and product 





improving realities is a specialty with THE KEY MAN IN INDUSTRY p 

Central — we have been designing and i 

building industrial papers for 40 years. —To design new, better, war 
equipment 


—To redesign for speedier 


NOW IS THE TIME FOR RESEARCH production and assembly. 


Think of paper as a material — let Central laboratories 
fit it into your production picture. Send us your —To adapt alternate mate- 
vm" rials to your designs. 
WRITE FOR FREE BOOK ON INDUSTRIAL PAPERS 1 
€ The wide coverage of the advertising in 3 
PRODUCT ENGINEERING — materials, 
mechanical parts, finishes, fabrication methods 

— brings up-to-the-minute information and 
services to you, the design engineer. Advertis- 

ing volume for the first 9 mo. of 1943 was 2221 
pages, as compared with 1865 pages for the en- 

tire year of 1942. 


Me TRAL PAPER COMPANY € Editorial pages in this issue total 75, and 

INCORPORATED include data on new methods, materials and 
mechanical parts that will help you reduce costs, 
speed production, and build more efficient 
machinery and equipment. 


2436 LAKE SHORE DRIVE, MUSKEGON 28, MICHIGAN 
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OBBED CAVITIES 





* 





—— How are hobbed cavities made? 
IIl! & When should hobbed cavities be used? 
What are their advantages? 


€ Clear answers to these questions will help 
lto increase the general understanding and appreciation 

l | of the process, and explain why it is a specialty at Midland 

Die & Engraving Company. On multiple-cavity jobs, 

hobbing saves weeks or months of time and labor, and 
| is the logical method of assuring absolutely uniform 
cavities. For many shapes it is the only practical way 
i B to sink the cavity in a one-piece mold. 


The example illustrated above is from a mold holding 
nearly a Dedi cavities. One hob was made; on it the 
engraver and die maker exercised their special skills in 
full measure. Sinking this hob in a series of blanks was 
a simple and rapid operation done almost entirely by 
machinery, using many tons of pressure, though requir- 
ing skill in controlling the flow of metal in a “cold state. 


Some of the deepest and most intricate hobbed cavities 
ever made, were the product of Midland, where both 
equipment and experience in this field are exce tional. 
We invite inquiries from manufacturers, molders and 
die-makers, on any phase of mold or die construction. 


1800 W.BERENICE AVENUE ° ° 
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A is the hob, the 
product of precision 
machine work and 
manual skill of the 
highest order. The 
hand of the engraver 
is indispensible to the 
accomplishment of 
many details. After harden- 
ing, the hob is forced into 
the blank, B, a block of pre- 
pared steel. For this oper- 
ation, pressures up to 3000 
tons are available. The sink- 
ing may require two or more 
pressings, with the block 
annealed before each. 


The cavity, C, as it comes 
from the press,is a perfect 
facsimile of the hob, in re- 
verse. Excess metal is milled 
away, and the piece is car- 
burized, giving a surface 
comparable to the finest tool 
steel. Finishing the cavity 
requires precision grinding 
on all surfaces which meet 
other parts in the final as- 
sembly. Because of the high 
polish given the hob, the 
cavity itself requires a mini- 
mum of hand polishing to 
produce a mirror surface, 
assuring a perfect surface on 
the molded parts. 





M MIDLAND DIE AND iL COMPANY 


CHICAGO, 
MabenA of Plastic Molds + Die Cast Molds + Engraved Dies + Steel Stamps + Hobbings + Pantograph Engraving 








ILLINOIS 





The paper that 
hushed "studio noise" 


A radio microphone is strictly impartial — 
it will pick up the "rattle" of script paper 
as well as the announcerss voice. 


Taking the “rattle” out of radio script paper 
is a good example of specialized paper 
designing — an idea turned into a reality 
through laboratory research. Turning ideas 
into efficient, money saving and product 
improving realities is a specialty with 
Central— we have been designing and 
building industrial papers for 40 years. 


NOW IS THE TIME FOR RESEARCH 


Think of paper as a material — let Central laboratories 
fit it into your production picture. Send us your 
specifications. 


WRITE FOR FREE BOOK ON INDUSTRIAL PAPERS 


CENTRAL PAPER COMPANY 


INCORPORATED 


2436 LAKE SHORE DRIVE, MUSKEGON 28, MICHIGAN 












WANTED 


Ideas! 


of control 
equipment, transformers, solenoids, 










Eastern manufacturer 






etc., desires ideas for postwar items 





. . . ideas which will help maintain our 






present 3,000 employees in postwar 






production. 










If your idea is not fully developed, we 
will be glad to have our engineering 





division complete the production 
details. 









If you are interested in developing 
your idea in our laboratories, we will 
make arrangements accordingly. 







Write Box BO-625 Product Engineering 
330 West 42nd St., New York, N. Y. 
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HELPING YOU, 
THE KEY MAN IN INDUSTRY 


—To design new, better, war 
equipment 

—To redesign for speedier 
production and assembly. 


— t adapt alternate mate- 
rials to your designs. 


@ The wide coverage of the advertising in 
PRODUCT ENGINEERING — materials, 
mechanical parts, finishes, fabrication methods 
— brings up-to-the-minute information and 
services to you, the design engineer. Advertis- 
ing volume for the first 9 mo. of 1943 was 2221 
pages, as compared with 1865 pages for the en- 
tire year of 1942. 


© Editorial pages in this issue total 75, and 
include data on new methods, materials and 
mechanical parts that will help you reduce costs, 
speed production, and build more efficient 
machinery and equipment. 
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More about the 43 


toed ni Wey » 


HOBBED CAVITIES 


— Bow are hobbed cavities made? 
II! F When should hobbed cavities be used? 
What are their advantages? 


e 


€ Clear answers to these questions will help 
lo increase the general understanding and appreciation 
of the process, and explain why it is a specialty at Midland 
Die & Engraving ania On multiple-cavity jobs, 
hobbing saves weeks or months of time and labor, and 
is the logical method of assuring absolutely uniform 
cavities. For many shapes it is the only practical way 
to sink the cavity in a one-piece mold. 


The example illustrated above is from a imold holding 
nearly a Indred cavities. One hob was made; on it the 
engraver and die maker exercised their special skills in 
full measure. Sinking this hob in a series of blanks was 
a simple and rapid operation done almost entirely by 
machinery, using many tons of pressure, though requir- 
ing skill in controlling the flow of metal in a cold state. 


Some of the deepest and most intricate hobbed cavities 
ever made, were the product of Midland, where both 
equipment and experience in this field are exceptional. 
We invite inquiries from manufacturers, molders and 
die-makers, on any phase of mold or die construction. 


1800 W.BERENICE AVENUE -na 
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A is the hob, the 
product of precision 
machine work and 
manual skill of the 
highest order. The 
hand of the engraver 
is indispensible to the 
accomplishment of 
many details. After harden- 
ing, the hob is forced into 
the blank, B, a block of pre- 
pared steel. For this oper- 
ation, pressures up to 3000 
tons are available. The sink- 
ing may require two or more 
pressings, with the block 
annealed before each. 


The cavity, C, as it comes 
from the press,is a perfect 
facsimile of the hob, in re- 
verse, Excess metal is milled 
away, and the piece is car- 
burized, giving a surface 
comparable to the finest tool 
steel. Finishing the cavity 
requires precision grinding 
on all surfaces which meet 
other parts in the final as- 
sembly. Because of the high 
polish given the hob, the 
cavity itself requires a mini- 
mum of hand polishing to 
produce a mirror surface, 
assuring a perfect surface on 
the molded parts. 


MIDLAND DIE AND ENGRAVING COMPANY 


CHICAGO, ILLINOIS 


MabenA y Plastic Molds + Die Cast Molds + Engraved Dies + Steel Stamps + Hobbings + Pantograph Engraving 










THE FORPEBOES- 


Making only Mounted Wheels and small Grind- 
ing Wheels—maintaining highest quality in spite 
of large quantities and rush orders—shipping 


them promptly. This is our job, our battle- 
field. 


With full WPB approval, we stopped making 


all large size grinding wheels and fixed our sights 
on wheels 3" in diamefer and under. 


We worked all around the clock, 24 hours a 
day, and in a short time were able to fill orders 
on time—And, our central loca- 

tion cuts time in transit. Today, 

there is no waiting. With the 

Army-Navy E at our masthead, 

we are going full speed ahead. 


TEST WHEEL FREE 


To get acquainted with Chicago Wheels, let us send one 
postpaid. Tell us size wheel and material you wish to 
grind. 


Write for illustrated catalog 


CHICAGO 
WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. PE, Chicago 7, Ill. 


Half a century of specialization has estab- 
lished our reputation as the Small Wheel 
People of the Abrasive Industry. You can 
bank on us. 


O Mounted Wheels Send Catalog. Interested in: 


U. S. Army Air Corps 


TODAY 


Garlock is helping America's war indus- 
tries and essential civilian industries 
maintain top-speed production by supply- 
ing them with Garlock products that 
give long, dependable service. 


AFTER THE WAR 


Garlock will continue to manufacture 
quality packings, gaskets and oil seals— 
for America's peace-time industries. The 
Garlock Packing Company, Palmyra, 
New York. 
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#1% Blower reduces space requirements for 
heat dissipation. Unexcelled for applica- 
tions in electronic equipment. 


OUTPUT ...15 C.F.M. at 8000 R.P.M. 
HOUSING. ... High impact plastic 
WHEEL .. . Turbo type l'^" diameter 
WEIGHT . . . Housing and wheel 2 ounces 


Bulletin including complete performance 
specifications available on request. 


L-R MANUFACTURING COMPANY 
TORRINGTON, CONN. 
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Who's Flying High 


This man was at Pearl Harbor. That 
day he never got his plane off the 
ground. A bomb got it first. 

He fought against great odds for the 
next year or two. One plane against 
three . . . ten against forty. And he 
did all right, too. 

Today those odds against him have 
been greatly reduced as planes in ever- 
mounting thousands roll off America's 
production lines. Acme men and 
women are happy that they've made 
some contribution to the plane this 
man flies and to the equipment he's got. 

They are proud of the part they are 
playing in producing for victory, 
because whether it's patterns, dies, 
heat-treated aluminum castings, or 
specially engineered tools needed by 
war plants, Acme production is keyed 
to the slogan ‘‘Acme for Action.”’ 


ACME PATTERN & TOOL COMPANY, Inc. 
DAYTON, OHIO 


Heat-Treated Aluminum Castings—Patterns— 
Tools—Tool Designing—Production Processing 


"^ e DS 


For 
| VICTORY 
buy 
WAR BONDS į) 
and STAMPS 


r 20 E ERIT E ER 


SINGLE REVOLUTION (7/77/ 


Wherever extremely accurate control of intermittent ma. 
chine operation is essential the Hilliard Single Revolution 
Clutch is unequalled. Its accuracy has won for it the accep. 


tance of Industry for cutting, punching and packaging 


m d HE 


T 
f 
4c WRITE HILLIARD 
Fer information that will help CORPORATION 


you to adapt this clutch to your 101 W. Fourth St. 
needs. ELMIRA, N.Y. 


operations. 


ANY SHAPE e ANY MATERIAL e COMPLETE FACILITIE 


Write for Free Forging Data Folder. Helpful, Informative 
J. H.WILLIAMS & CO., 5e Drop-Forging People "BUFFALO,N.Y. 


BEALL «anu 


SPRING WASHERS 


KEEP BOLTED ASSEMBLIES 
TIGHT 


BEALL Spring Washers compensate for wear 
bolt-stretch, MM e — — 
"They meet rigi rmy, Navy and Air 
fications. Available in Carbon Steel, Sisi 

J Steel, Phosphor Bronze, Everdur and Mo 
Metal. Finished in Cadmium Plate, Galva’ TP 
Silver and Parkerized. IMMEDIATE SHIP 
MENT of all standard sizes. 


WIRE US your requiremen 
BEALL TOOL CO. TAL 


EAST ALTON, ILLINOIS 
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. . . and that's exactly what this impor- 
tant piece of ordnance was supposed 
to do, if it wasn’t “fit for action"! 

Tested under tons of water pressure, in 
the Denison Hydrostatic Test Press shown 
at right, it burst—thus preventing what may 
have been a deadly gun-accident had it 
reached the fighting front . . . Another of the many 
ways Denison oil-hydraulic equipment serves the 
nation today! 
Think about it . . . Doesn't a press like this, with its 
HydrOILic fingertip control of pound-by-pound pres- 
sure, fit into your wartime production scheme, or your 
postwar plans? It could burst-test tubing of all kinds 
— ceramic, plastic or metal. It could easily and accu- 
rately test the impregnation qualities of hundreds of 
materials . . . could be used for production-line impreg- 
nation of small parts. It could burst or collapse-test small 
containers made of plastic, metal or glass. Porosity tests 
of innumerable materials could be effectively made through Today or Tomorrow 
its close control of pressures from a few pounds to tons. 
THE DENISON ENGINEERING COMPANY i E 


: for Uncle Sam today. 
1157 DUBLIN Roap COLUMBUS 16, Onutio That means priorities 


are necessary for any 
HydrOlLic equipment. 
If you have those 
priorities, we will 
gladly work with vou 
now. If not, file this 
page in your postwar 
plans. 
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SHIPPED AT PEACE-TIME SPEI) 


[ tors 

STANDARD MOTORS Pumps - pen 
es, 

tor oll regulor v 


or three phase, 


oltages and cyc 
shipped promptly: 


Metathic Bellows 


We manufacture bellows and bellows 

assemblies ready for installation in a 
steam traps, relief valves, temperature literature and prices 
regulators, pressure regulators, air valves, 
and other automatic temperature and 
pressure controls. Complete engineering 


service. 


GILBERT & BARKER 


CLIFFORD MANUFACTURING CO. PEPPER 


CHICAGO 564 East First Street DETROIT 
221 N. LaSalle Street BOSTON, MASS. 


FABRICATORS OF 
PLATE AND SHEET STEEL 


Nr 
1 


Manufacturers who need Fabri- 
cated Metal Products for Victory 
or for Post War development 
can look to Littleford for quality 
work. 63 years of fabricating 
experience. No matter how large 
or small the product may be, 
Littleford can follow specifica- 
tions or help in the designing. 


204. 


Screw driver blades to order for assembly in 
any type of handle, wooden, composition or 
plastic. 

Points in either keystone or cabinet type. Edge 
of point carefully made and of uniform thickness 

Shanks are winged, fluted, formed or milled, 
as shown. 

Blades furnished in plain finish, blued or nickle 


ploted 


The forrington CUL, 


Jorrington, Conn. USA. 


LITTLEFORD BROS., INC. 
506 E. Pearl St., Cincinnati, Ohio | 
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BONDED RUBBER 


27 
MOUNTINGS 









VETE $212 EL Si. 
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REDUCE 
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MAINTENANCE 


























i 
S 





As 


rical and Mechanical Equipment 









IBRATION is no longer a necessary evil; it can be 

controlled; its harmful effects can be minimized. 
Lord Mountings are designed for this purpose, whether 
the problem is one of isolating light, delicate equipment 
from surrounding vibratory forces, or controlling vibra- 
tion emanating from heavy massive machinery. 


There is a Lord Mounting to suit any combination 

of weight, frequency, deflection, and operating con- 

i ditions. With full factual information on any problem, 

i we can tell you how to properly mount any piece of 

equipment, to prolong its active life and reduce mainte- 
nance charges for your customers. 





- For complete information covering all Lord 
Mountings, including an engineering discussion on vi- 
bration control, write for bulletins 103 and 104, or call 
in a Lord Vibration Engineer for consultation on your 
vibration problems. There is no obligation. 


Properly Installed LORD Mountings 


PROLONG EQUIPMENT LIFE by isolating vibration, which 


reduces metal fatigue and prevents mechanical failure. 


INCREASE PRODUCTION by eliminating the necessity for 


close machining and precision alignment. 


SAVE VITAL MATERIAL by reducing equipment weight; 


inertia masses of machinery bases can be reduced or eliminated. 


INCREASE PERSONNEL EFFICIENCY by eliminating nerve 


wearing noise and vibration, translated through solid conduction. 


LOWER MAINTENANCE COSTS by protecting equipment 


against sudden load shocks and stresses, thereby minimizing repair 
and replacement operations. 


IT TAKES RUBBER In Shear TO ABSORB VIBRATION 


SALES REPRESENTATIVES 
NEW YORK - 280 MADISON AVE 


[Lim ins 520 N. MICHIGAN AVE 
DETROIT - 7310’ WODOWARD AVE 


BURBANK, C 245 E. OLIVE AVE 
ERIE, PENNSYLVANIA 





-o Originators of Shear Type Bonded Rubber Mountings 


MARINE RADIO TRANSMITTER 


V 777122 GLAI 
BROWN 


My AIR REGULATOR 


TE 7 
Lj P 4 | 
at 7g to Uy the usual coat 


Designed to meet U. S. Navy standards of accuracy | 
and dependability! Provides working pressures 
from 0 to 140 Ibs. Simple, trouble-free mechani m,- 
Unaffected by oils and water. Write for prices, detail 





5718 Armitage Avenue e Chicago 39, Ill. 
Wherever stainless steel’s corrosion re- SPEEDY AIR VISES- COMPRÉSSORS: FILTERS- AIR GUN: 
sistant qualities and temperature values 


ere required in bellows service, CMH 


R. BROWN CORPORATION f 


uni-metal circular seam welded assem- 
blies are filling that need. 


Ho Solder or Flux Reguirea 


Long lengths of CMH Bellows are 
standard production; strength is further 
enhanced with multiple ply assemblies 


when needed. FOR ACTION 


TUTHILL 
"STRIPPED PUMPS” SAVE MATERIA 
SPACE AND MONEY. . . Build the pump dired 


into the design of your machine dm 
save space, material and money. For 
this purpose, Tuthill provides positive 
displacement, internal-gear rotary pumps 
in stripped form. Capacities from 1 to 
50 g.p.m. for coolant, lubrication am 
liquid transfer service. Write for Tulbil 
Ask for engineering recommendations on specific applications. Stripped Pump bulletin. 


CHICAGO METAL HOSE CORPORATION Je svins ARMY e NAVY © AIR FORCÉ 


MERCHANT MARINE 


General Offices: MAYWOOD, ILLINOIS i er 
[B á 
Factories: Maywood and Elgin, Illinois » y aja z APAN 
f 939 E. 95th St., Chic: 
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GAZE ON A MIRACLE IN 


— 008 


canat 


OMBERS carrying bigger loads than 

freight cars! Fighters that can dive 
faster than sound travels! These are mod- 
ern miracles of air warfare—miracles 
made possible by the giant Wasp 
Engines that power these planes. 

And miracles beget miracles. For in 
these engines are gears of such extreme 
precision that their manufacture by any 
other method save exhausting hand 
labor, was long deemed impossible. 
Transforming these hand methods into 


mass production—turning out these 


high-precision gears by the hundreds of 


thousands needed for the world’s largest 


RN MC el y / 


m 











air armada— was an achievement made 
possible by new manufacturing methods 
—new production techniques developed 
by Foote Bros. 

These precision gears may well open 
the way to new miracles in the econom- 
ical transmission of power when the 
war is won. For already on the boards of 
many American manufacturers are plans 
for machines that will utilize the type of 
precision gear Foote Bros.are producing 
for aircraft engines. 


FOOTE BROS. GEAR AND MACHINE 
CORPORATION 
5225 South Western Boulevard e Chicago, Ill. 
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HOW TO HEAD A RIVET 
N PLIABLE MATERIAL — 





| FULLERGRIPT made-to-order 


Brushes are designed for use as 
moving or stationary parts in ma- 
chines requiring brushing opera- 
tions, or for production work. 
Brush materials gripped in steel. 
Replacements with refills quickly 
made. 

Our Engineers will work with you 
to fit brushes to machines in blue 
print stage, or to machines in 
production. Send prints and speci - 
















FULLERGRIPT BRUSHES) 


Standard Equipment for A 
many machines in these i 
industries: 


TEXTILE MILLS p 
MEAT PACKING F 
FLOUR MILLS 
BAKERY — CANDY 
LEATHER FINISHING 
RUBBER FINISHING 
STEEL & TIN MILLS 
PACKAGING 
LABELING 











CHERRY BLIND RIVETS of the hollow type 
are shown above holding a rubber cleat 
to a rubber conveyor belt. Both hollow and 
self-plugging types of Cherry Rivets make ideal fasten- 
ers for pliable material because they are headed by | 
means of a pulling force. There is no hammering on 
rivet heads—no bucking bar needed. 

Application is faster than with conventional rivets and 
may be done with inexperienced labor. 

There are undoubtedly many places where you too 
can use Cherry Rivets to save time, reduce costs and get 
a better job. Ideal for speeding up work on war jobs. 
Get the full story on Cherry Rivets now. 


brazier and countersunk 
heads. Mandrel is puiled 
through rivet and perma- 
nently plugs it. 


Tt dj Rivets 


WRITE FOR HANDBOOK telling how to 
use Cherry Rivets. Address Department 
A-106, Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 





Cherry Rivets, their manufacture and application are covered 
by U. S. Patents issued and pending 



























fications for quotations. 


THE FULLER BRUSH COMPANY 


Industrial Division, Dept. 8C 
3590 MAIN SIREET E HARTFORD 2, CONN. 
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WAR JOB Springs 


TEUER ce 





NEED SPRINGS for WAR JOBS| 


| Cuyahoga's broad experience in designing and manufac f 
| turing springs, wire parts and small stampings is availabl 
| for direct war or sub-contractor requirements. 


SLUT M d 


/025/ PR Kond z i AT S, Vi 
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The task of landing infantry on hostile shores—and Cy y 


getting them off in a hurry when the need arises—falls to the LCI's. 
Gasoline driven windlasses, like that pictured above, are on the 
LCI’s that are hitting the enemy where it hurts most. These 
windlasses constitute just one of the many contributions to 


our Navy's fighting strength that Bayard is proud to make! 


BAYARD, 


M. L. BAYARD & CO., INC. o ENGINEERS ano MACHINISTS PHILA., PA. 


The second star of continved achievement has now been added to the Bayard Novy "E' Pennant. 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 





For special heads, threads, finishe 
etc. on fastenings of any metal c 
alloy adapted to cold-upset—depend 
on Progressive. 25,000,000 is o 
weekly output; customer satisfactio: 
our daily achievement. 


Jhe PROGRESSIVE MFG. CO 


ee ee ee a ee ee ee oe ee, ee ae 
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DIE-CUTTING of Booth felt 
parts is a precision job... often 
to tolerances in thousandths of ; SL aT 
an inch. Every die in the vast / f | £9 Ml 7/1 
Booth stock is accurate. Each rdi did 724274 
Booth-designed machine has its ! 
skilledoperator. Tothecontrolled 
qualitiesin Booth **prescription" FOR INCREASED PRODUCTION 
felts— made to suit your individ- Step up the output of your machines by equipping each on f 
with a Speedmaster, the compact Variable Speed Conn EE 
that gives a versatile range of speeds, 6 to | ratio, one t $ 
suit every job in work. 


ual requirements—add precision 
cutting. Exact duplicating of any 
felt part, re-ordered after a lapse 


: À s A turn of the control instantly increases or decreases operating 
of time, is considered a feat. 


speed, without work stoppage. Free floating pulley align 


Booth does it consistently. belts automatically and insures long belt life. 3 sizes, 9 type. 
THE BOOTH FELT COMPANY Consult our Engineering Dept. about adapting this modern 

475 19th Street Brooklyn, N. Y. speed control to your machines. Write for interesting Speed > 
736 Sherman Street Chicago, Ill. master manual. ; 


APPLICATION CHART AND SAMPLE 
KIT . . . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 


lh 


TRADE MARK 


PRECISION CUT 
FELT PARTS 






THE SPEEDMASTER CO. 


1213 THACKER STREET DES PLAINES, ILLINOIS 
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Boots Will Eliminate 
This Chore After Vicfory 


Often Bill's bike shakes and shim- 
mys so badly that he can't ride it 
safely. Normal vibration loosens 
wheelnuts— probably every other 
nut too—so Dad has to get a 
wrench and tighten up the whole 
bike. But after the *wars Bill will 
ride safer and Dad will be spared 
many a tightening-up session, be- 
cause well-made bikes will wear 
Boots Self-Locking Nuts. Even se- 
vere vibration can’t shake Boots 
Nuts loose. For safety's sake and 
to eliminate repairs caused by 
vibration-loosed connections, you 
will insist on products protected 
with Boots Self-Locking Nuts. 


They Fly With Their Boots On—Farther 









aiia 


Boots All-Metal Self-Locking Nuts are lighter than any other 
similar fastenings. On a single Liberator or Flying Fortress 
they save up to 80 pounds. That’s enough to enable one of 
these 4-engine giants to take along extra gallons of gasoline— 
or 200 additional rounds of .50 caliber machine gun ammu- 
nition. A little extra range or a few more bullets may be 
Just what's needed to get a bomber home from a 2,000 mile 
raid over enemy territory. 


In case you're wondering whether nuts as light as Boots 
can “take it,” there is plenty of evidence to prove just how 
tough they really are. They withstand the corrosive action 
of oil, salt water and chemicals. No amount of plane vibration 
can loosen their grip. Boots Nuts can be used over and over 
again — literally “outlast the plane.” In fact, today these nuts 
are worn by every type of U.S. aircraft. Yes, Boots Nuts meet 
the exacting specifications of all government aviation agencies, 


BOOTS 


p. Self-Locking Nuts For Application In All Industries 


x 
3 





BOOTS AIRCRAFT NUA CORPORATION Xx GENERAL OFFACES, NEW CANAAN, CONNECTICUT 
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SIZE 


FORMED PLATE 
MATERIAL 


.0641 ga. Aluminum. 
5%" x BY 


FINISH: Potash dip. Stamped 


CHASSIS 
MATERIAL: .063 ga. Aluminum 
SIZE: 15° x 54%" x3% 
FINISH: Potash dip. Stamped 

characters. 






















Specialists in 
Metal Fabrication 
s 
DAHLSTROM 
is equipped for single unit 
or quantity production 
in any metals that can be 
cold-formed: 
FINISHED METAL 
FABRICATION 
UNFINISHED (rough) 
FABRICATION 
LIGHT STAMPING 
and PUNCHING 
FORMED, PRESSED 
SHAPES 
COLD-ROLLED 
MOULDINGS and 
SHAPES 
Write for the DAHLSTROM 
catalog of Metal 
Mouldings and Shapes. 





aXe, 


characters paint filled 





In almost 40 years, we’ve 
learned a lot about fabri- 
cating hollow metal and 
sheet metal work in gen- 
eral. Today, this experi- 
ence—plus our complete 
engineering, designing, 
tool and die, and manu- 
facilities — are 
being utilized by many 


facturing 


war industries to produce 
the equipment needed by 
our armed forces. 

[n your post-war plan- 
ning, we suggest that 
you consider Dahlstrom’s 
facilities and experience 
fabricating, 
finishing and assembling 
metal parts. 


in designing, 


We, too, are looking for- 
ward to the day when we 
can again apply our skill 
to peacetime products. 


METAL SPECIALTIES DIVISION 


DAHLSTROM 


METALLIC DOOR COMPANY 


Sales Offices z Pees STON, NEW YORK 


Sas SA 
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P RAURA 


advantages! 





READ THE STORY of this advanced 
nut locking principle. - An-cor-lox 
lock nuts (patented) are helping 
many a wartime production, service 
and maintenance job. + Locking 
security; quick, simple installation; 
wide adaptability; An-cor-lox pro- 
vides them all. 

Write for the An-cor-lox bulletin 


—and your An-cor-lox sample. 


Demonstrate for yourself. 


An-cor-Jox 


TRADE "MARK 


Lock Welle 


An-cor-lox Division 
LAMINATED SHIM COMPANY 


Incorporated 
63 Union Street * 





Glenbrook, Conn. wr 
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IMPULSE 
TESTS 


PROVES THE STRENGTH OF 


EROQUIP 










" ) H O S E LI N E S WITH DETACHABLE 

. B RE-USABLE FITTINGS 
: On this testing machine in Aeroquip laboratories, In running a series of tests, these Aeroquip lines 
| where hose lines and fittings are given 100,000- on the machine itself take a million and more im- 
Impulse tests at above-normal pressures—Aeroquip pulses as routine work—proof in plenty. 


|lines are part of the machine's equipment. 


- Coast Office— Eastern Representative— Canadian Representative— 
y W. Pickens J. Henry Reisner, Prenco Progress & Engineering Corp., 
09 West Eighth St., Los Angeles, Calif. Hagerstown, Md. 72—74 Stafford St., Toronto, Canada 


of we ee a OTTE 


Low € A N, NE 
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BACK THE ATTACK 
BUY WAR BONDS 


ALLEN Screws are 
laboratory tested for 
tensile strength, for 
yield point, elonga- 
tion, reduction of 
area, Izod impact and 
Rockwell hardness. 
Threads are micro- 
scopically checked 
under the Compa- 
rator. 


HARDNESS 
TESTING 


CHECKING 
THREAD 
ACCURACY 


ALLEN technicians at testing machines are gunning for flaws 
all the time. Flaws that could weaken our defense by failure 
of a fastening, a part, a vital machine tool or desperately 
needed weapon... Imperfect “Allens” are found only in the 
laboratory; the perfect screws are found in the stocks of our 


Distributors — who exclusively sell them and service your 


needs. The Allen Manufacturing Company, Hartford, Conn. 


| 
| 





Grit and chips that become 
mixed with the coolant pass 
through a Gusher P 
without doing the least harm, 
No packing glands and no 
metal-to-metal contacts 
make this possible without 
auxiliary strainers. There are 
many other outstanding fea- 
tures that make Gusher 
Coolant Pumps superior. 
There is a type and size for 
your needs. 


Write for complete 
catalogue 


} THE RUTHMAN MACHINERY CO. 
acl 


Model 
11020-A 


1813 READING ROAD CINCINNATI, OHIO 
LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 


be 


FASTER PRODUCTION 


PRECISION 
BALLS 


CARBON STEEL 


ALUMINUM 


PLASTICS 


Precision balls to meet every industrial requirement. Wear 

resistant...corrosion resistant...heat resistant. Our Engineering 

Department will be glad to make recommendations. Write today. 
HARTFORD STEEL BALL CO. 
HARTFORD, CONN. 

EXPORT OFFICE: NEW YORK CHICAGO OFFICE 

PHONE: PENNSYLVANIA 8-2078 HAYMARKET 067! 


NEW YORK OFFICE 
MURRAY HILL 6- 1923 


Lor M 
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THE NEW WIRE INSERT T 


The "Heli-Coil" Bushing of stainless 
teel or phosphor bronze wire engages 
rew threads of the American National 
vstem Protects tapped threads in 
gh! metals and plastics against abras- 
on, seizing or galling. 


vcess*258lzlsHgdk 


THE OLD HEAVY "PL wi eli- Qoil" 


BUSHING The solid D X. 
tw bushing ie heavy ond Oe Ag INSERTS YOU SAVE.. 


restrict design. Internal and 


external threads are sometimes 
not concentric. TIME 
Can be installed with simple 
—_ hand or power tools in one- 
am fourth the time required for 
Aircraft engine builders and many other manvfactur- solid screw bushings. 


ers save valuable man-hours through the use of 


"Heli- Coil" Screw Thread Inserts in three ways: 1 WEIGHT 
EJ 


WENN 


1. They can be installed in one-quarter the time re- 


Weighs one-fifth as much as 
quired for solid screw bushings. 


the screw bushing of the same 


They speed up maintenance, because they can be omen. 


removed and replaced quickly in the field. SPACE 


They can be manufactured four times as fast as 
solid bushings. 


Occupies less than half as 
much cross sectional area as 


"Heli-Coil" Inserts provide a quick, simple and inex- solid bushing, permitting more 
pensive method of protecting tapped threads in alu- RED OMAQA 

minum, magnesium and other materials, against 

abrasion, stripping, seizing or galling. They also METAL 

render important service in salvaging parts contain- Made from precision-shaped 
ing tapped threads that have stripped or worn over- wire with no waste, requires 


size. about one-tenth as much metal 
as solid bushing made from 


Send for Bulletins 237 and 238. gum bar stock. 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING. 


Cs . THp, 
> ^ 

U. $. and Foreign Patents Issued and Pending. 
3 
L 


VV AIRCRAFT SCREW PRODUCTS COMPANY, iwc 


47-23 35th STREET © LONG ISLAND CITY,],N.Y. 


E 
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THAT'S WHAT THEY'RE BUILT FOR 
AMERICAN FULL ROLLER BEARINGS are made to 


meet exacting bearing requirements demanding the 
utmost in strength, durability and smooth, continuous per- 
formance under gruelling and abusive operating condi- 
tions. AMERICAN FULL ROLLER BEARINGS are care- 
fully engineered, service-proven, time-tested. They are 
specially designed for extra heavy duty service and guar- 
anteed to give flawless, trouble-free performance under 
the most severe strains and stresses encountered in the 
operation of modern heavy industrial machinery and 
equipment. Because they are built to outlast the equip- 
ment itself, few AMERICANS have ever failed in service. 

Consult AMERICAN engineers on your next full-roller 
application. 


AMERICAN ROLLER 
BEARING COMPANY 


Pittsburgh 


Pacific Coast Office: 1718 S. Flower St., 
Los Angeles, California 


Pennsylvania 





—  — HB ——sE—ÁM—s 
PRECISION PARTS 
———————nm——Ó 


AS THOUSANDTHS SHEER 


This finely my. 
chined, pressure. 
tight shaft is fo, 
a delicate inst. 
ment of war. Ty 
the eye, it is jus 
a plain steel] 
shaft. To the mi- 
crometer, it has a different diameter at each end, 


Too fine for the eye to see. 


with a gradual taper in between. The difference 
in diameters is only .002” with a total tolerance 
of .0002" on the large diameter. Each shaft 
must be heat-treated before grinding. It must 
be kept straight, not varying more than .000;’ 
in all its length, and not more than .0001" fy 
any one-inch unit of length. 

Ace, with modern heat-treating and eenterles 
grinding methods, is turning them out by the 
thousands. Meeting these war-time demands for 


unbelievable accuracy, on a mass-production BB ~ 


basis, has developed Ace ingenuity. Ace can 
therefore offer manufacturers many advantages 
in the profitable post-war markets. Here under 
one roof is a source of supply for small parts or Bi 
assemblies which call for stamping, machining 

heat-treating, or 

grinding. If you 

are thinking in 

terms of present 

production, we 

have capacity 

available from 

time to time. If 

you are planning 

for the future, 

let’s talk it over 

now. 


Send for Booklet 


"e * 
4p, P. t 


ACE MANUFACTURING CORPORATION | 
for Precision Parts 


1245 E. ERIE AVE., PHILADELPHIA 24, PA. 
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Lockheed's 
P-38 Lightnings 


à. 0 
Y 
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v^ MN 
Photo, courtes; Lockheed Aircraft Corp. 


both at home and abroad, Fafnirs are setting per- 
formance records which promise much for the 


Lockheed P-38 Lightnings spelled such trouble 
that the enemy aptly renamed them “Fork-tailed 





Devils.” Primarily fighters, they raise additional 
hell as bombers, escorts, tank-busters and reconnais- 
sance planes. Swaths of smashed Axis planes with 
a suitable garnish of blasted ground installations 
testify to the P-38's battle-ability. 

Weighing seven tons, heavily armored and whoop- 
ing along at 400 m.p.h. plus, these Lightnings might 
seem too much for one pilot to handle. But, handle 
it he does, and to tremendous advantage. The de- 
signers saw to that. Not the least of aids to maneu- 
verability they included are Fafnir Aircraft Ball 
Bearings on the controls! 

Combat equipment ... planes, ships, tanks, gun 
mounts, all types of mechanical equipment .. . is 
taking Fafnir Ball Bearings by the millions. Others 
are going into the machines that turn out this fight- 
ing equipment. “On duty” twenty-four hours a day, 







troublefree, frictionless operation of future peace 
time products. The Fafnir Bearing Company, New 
Britain, Connecticut. 


wy 
FAFNIR 


BALL BEARINGS 
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IGGINS Means Precise Performang 


Make all your blue prints sharp and clear by using Higgins | 
American India Ink for final tracings. No other ink or method 
can match Higgins for precise results . . . for real saving of 
time all along the line. More Higgins Drawing Ink is being 
used for final tracings than ever before because precise per 
formance in the drafting room means hours saved in the 


production department. 


HIGGINS 


HIGGINS INK CO., INC. 


271 NINTH STREET, BROOKLYN 15, N. Y., U. S. A. 


ANNOUNCING 


SAVE WITH THIS FAST, PORTABLE 
a new, precision BEAM COMPASS TIME how e 


foc ln SIMPLEX BLUEPRINTER 


elivery 


A High Quality Product 


Money refunded upon return Made in U.S.A. 


of Beam Compass 
Note these Important Features 


able on request at slight addition- 


. micrometer adjustment for precise 
work 

. no deep holes to mar drawing; re- 
placeable phonograph needle may 


be adjusted to any suitable length *'* 
. furnished with clip for holding 


. absolutely accurate radius; special . 
no-slip screw grip holds wherever " 
placed 

. chuck type lead holder, holds .. 
standard size leads 

. 18-inch bar, precision machined to 
3/16” square; other lengths avail- 


al cost 


.. ĉan be used as a T-square by 
sliding off pencil attachment 


can be used as a gauge for lay- 
ing out guide lines and borders 


ruling pen, pencil or scriber, which 
can be held anywhere on bar. 


. Stencil cutting head, scriber, rul- 


ing pen and other special attach- 
ments available at slight addition- 
al cost. 


ORDER NOW—USE COUPON 


MARK SPECIALTY CO., 
406 Temple Bidg., Rochester, N. Y. 


Enclosed is $ 


(check—money order) for 


(quantity) 


MARK BEAM COMPASS(ES). Please ship to: 


Name... 
Company 
Position 


Address 





If your production is held up waiting for blueprints from 
outside firms. then a-Wickes Simplex Portable Bluepr 
wiil solve your problem in a hurry. This speedy mac 
processes up to 48" per minute with a maximum width 
42". For Blueprints, Van Dykes or other special deve 
processes, Mercury vapor tube heats up in 55 se 
Requires no experience— your office girl can operate Lo 
initial cost. Uses a minimum of electricity. Prints sheets o 
continuous rolis. Requires very little space. Write for com 
plete information to: 


WICKES BROTHERS e SAGINAW, MICHIGAN 


510 NORTH WATER STREET 
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better Methods 


that supplant hand labor 


It has been estimated that the power 
used in machinery produces twelve 
times as much as all human labor 
could produce without it. At 
Baldwin-Duckworth you will find 
many machines that supplant hand 
labor, and at the same time provide 
better chain belt drives. One of them 
is this locating device. Attached to 
an assembly press it automatically 
turns bushings so that joints are 
Abina that turns bushing joints away from the away from the bearing point—re- 


bearing pont as chain belt bled. end ‘ i 
—À sulting in an improved chain belt. 


better | ^ EXAMPLE 
Baldwin Roller Chain Belts 


The use of Baldwin roller chain belts simplifies and 
improves the design of many machines. They absorb 
shock loading without measurable loss of power— 
transmit exact speed ratios for accurate timing— 


operate at virtual 100Q% efficiency. 


The Baldwin catalog gives you data on stand- 
ard chain belt application. For specialized applica- This clip loader for the famous Garand 
: : : | rife is an important behind-the-lines war 
tions on any machine you may be converting, de- machine. Baldwin Roller Chain Belts give it: 


signing or redesigning, a Baldwin man will gladly ete peste 
S:nooth, jerk-free operation 


counsel you. 3. Virtually 100% efficiency 


BALDWIN-DUCKWORTH Division of Chain Belt . — : 
Company, 321 Plainfield Street, Springfield, Mass. IT'S BALDWIN-EQUIPPED 


ROLLER CHAIN BELTS 
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FUEL OIL SHORTAGE? 


SOLVE THE PROBLEM 
WITH 


qti ft e) 


Don't let possible shortages of =~ 


fuels for heating threaten produc- 
tion. Electric heaters can help solve many heating head- 
aches . . . quickly, easily, economically. 





Westinghouse Large-Capacity 
All-Electric Fan-Type Dual-Purpose 


UNIT HEATERS 


For office, shop, crane cabs, 
control boards, operating sta- 
tions, assembly lines, shop 
offices, receiving and shipping 
rooms, unloading platforms. 

In winter, these heaters de- 
liver a large volume of clean 
heated air—quickly, and eco- 
nomically. In summer, they 
can be operated as large- 
volume electric fans, with 
heating elements turned off. 


















MOUNTABLE ANYWHERE 


WALL CEILING 


Large swivel permits heater to be pointed in any direc- 
tion, regardless of how it is mounted. Other features in- 
clude: Temperature limit switch to protect against 
overheating; drilled base for easy mounting; attractive 
finish; sealed-in Corox heating units; wide fan blades; 
heavy-duty Westinghouse fan motor. 


Sizes available: 2, 3 kw for both 115 and 230 volts a-c; 
and 4, 5, and 714 kw for 230 volts only. 


For complete information, call your Westinghouse office 
or write for Catalog 28-000, Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. J-10249 


house 


OFFICES EVERYWHERE 





ER Tue au 


Westin 


PLANTS IN 25 CITIES... 
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SPECIAL MACHINERY 
: j 
DESIGNING 

* ; 4 

TOOLS AND GAGES © 
DESIGNED AND BUILT 
* A 


Ma 


20 o3 


B. L. KLEINSCHMIDT Ci 
Experimental hatorvalo 7 
2365 Lincolnwood Rd., Highland Park 
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DRAFTING 


NO-INK 


Wee Ty 
Board 


R 
Adopted as Standard | 
By Major Industries | 


Resilient drawing surface poff 


TOP 


Worn Boards. Mod- duces a sharp, opaque stroke in the drawin ^ 


RE-SURFACE 


ernize New Boards. . regu]ts in perfect prints—makes inks p 


PRECISION-IZE unnecessary. The most perfect, most el 
Pencil Drawings lightful surface to work on. d 
for Perfect Prints. 

RELIEVE 10 Years More Use From Old or Discarded Boats 


Users are reordering in quantity. Ove 


Shortages of Men 
25,000 NO-INK Drawing Board Tops à 


and Materials. 


SPEED ready in use, saving miM 
Production, i : iscar boards, 
Yet Cut Costs. production, renewing dis 


modernizing new boards. Costs so li 


We cut Tops to exact board size, no matter how large v 
how small. Attached by anybody in 10 minutes, I^ 
for immediate use, Economize, modernize your oe 
procedure. Write for catalog, prices and 


Est. 1911. Over 30 Years of Guaranteed Customer Satisfaction 


W. H. LONG COMPANY, 425 NO. CLARK ST., CHICAGO 14 ll 





PRopucr ENciNEERING — DECEMBER, PP B p 


PRESSURE 
MOTOR 


MOVEMENT 


THERMOSTATIC 


|! MOVEMENT 


PACKLESS 
CONSTRUCTION 


SHAFT SEAL 


MOTION 
TRANSMISSION 
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The answer to countless design problems 
is the Sylphon Seamless Metal Bellows. 
In Thermostat assemblies, for instance, 
this amazing Sylphon Bellows helps solve 
the problems of temperature control in 
internal combustion engines, diesels, re- 
frigeration and air conditioning, heating 
and ventilating, and many phases of 
industrial processing. 


As highly efficient diaphragms used to 
convert pressure effects into controlled 
movement in instruments, appliances and 
machines of various types. . . as flexible 


THE FULTON\' 


KNOXVILLE. 


EXPANSION ‘vu < 
CHAMBER MOVEMENT 





seals, expansion chambers, rotating shaft 
seals, packless glands and for endless 
similar purposes, the Sylphon Seamless 
Metal Bellows is constantly replacing less 
durable, less dependable materials in the 
products of leading manufacturers. 


Sylphon Bellows were pioneered 40 years 
ago by The Fulton Sylphon Co. And they 
have been first choice of American In- 
dustry ever since. Write today for Bul- 
letin TP-535 which offers many sugges- 
tions for the designing engineer. 


SYLPHON CO. 


TENNESSEE 
OST INCITS Control... Bellow... Bollow. Assemlhticer 
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FOR "FROZEN" MOTORS AND MEN 


TUS 77h 


In bleak and frigid Northlands, air crews use 
unit heaters, powered by gasoline engines; to 
pre-heat motors, and other vital units of the 
plane — to prevent damage, and speed-up prepara- 
tions for the take-off. One more front-line duty 
for the hundreds of thousands of dependable, 
instant-starting Briggs & Stratton 4-cycle engines 
serving our armed forces in hundreds of special 
and standard applications. 


HE war’s unprecedented demands 


have given us the opportunity to 
successfully meet a double challenge. T Oo L E R A N C E d 
ONE — to set new all-time records 


for production. TWO —to constantly | REMEMBER NIBCO WROT and Cast 


maintain, even under wartime Stresses, 

Briggs & Stratton high standards of | Fittings and Valves or special tubular parts 
quality, rugged dependability, preci- | É : 

sion manufacture and economical per- of copper, aluminum or stainless steel when 
formance. 


Thus we are better prepared than | designing new equipment for low produc- 


over — to help on your present war | tion cost. Special processes of manufacture 
needs or your postwar | 
planning — and to keep | make NIBCO WROT Fittings perfect in for- 
up the Briggs & Stratton 1 : » o e 
tradition as builders of | | mation so that alignment is quick and easy. 


"the world's finest air- | | endins Maa " " 
cooled gasoline engines." The use of individual "go" and "no go 


"It's powered right — 1 1 
an ee: | plug gauge tests maintains close tolerances 


Briggs & Stratton." 


BRIGGS & STRATTON CORP. 
MILWAUKEE 1, WIS., U. S. A. 


positively. It's a pleasure to use NIBCO 
Fittings . . . you can always depend on 


their quality and accuracy. 








MEAS Au Erbe INDIANA BRASS CO re 


[PENES 


VALVES AND FITTINGS SINCE 1904 
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(FR ONE-EIGHTH MOTOR 
) TO TWICE MOTOR SPEED) For all 
Lir ut oed. 
© Y DRIVE WITH AUTOMATIC POSITIVE 
[ TENSIONING — No springs. Assurance ot 
overall operating efficiency. 
TANEOUS AND SMOOTH STEPLESS 
TROL— Minimum through maximum speeds 
gen «o oud” ite oe ee 
CONSTRUCTION ... MORE COM- 
T THAN ANY DRIVE IN ITS FIELD 3 
be installed in any position. fe 
P 
LIC OF DESIGN— Minimum working parts 
io springs .. . trouble-free operation. 
IDY CONSTRUCTION... CONSERVATIVELY 
TED — Oversize retainer type ball bearings. 
MAINTENANCE COST. Belts removed 
asily and quickly without dismantling unit. 
| passus FROM STOCK —Arrange for a 
ation today by writing the authorized 
Q TON ALLSPEED DRIVE DEALER in your 


or the nearest Worthington District — Designed specifically to 


THE WORTHINGTON ALLSPEED DRIVE speed up war production 


has been thoroughly job tested on many applications. by finding the peak 
It has proved its efficiency and stamina on a wide 
variety of work, including the finest precision jobs. production speed of any 


Reports from plant engineers and time study men show 


an increase in production ranging from 25% to 200%. productive unit. 


The Worthington Allspeed Drive will also play an im- 
portant part in your training of inexperienced help by 
allowing you to increase the speed of the driven unit to 


parallel the growing experience of the operator... 
for maximum production with minimum spoilage. 


Propucr ENGINEERING — DECEMBER, 1943 





<< 


"Peace On Earth.. 


These words will not always be 
as empty as they may sound this 
Christmas! One day they will 
again assume their full signifi- 
cance. And with that day will 
come all those fruits of peace 
for which the world now yearns. 
And just as the 4-plant facilities 

The W'eatherhead Company 
helped-American industry build 
products like the car, the air- 
plane and the refrigerator in the 
past. in tomorrow's world we 
will be fully prepared to help you 


build your post-war products. 


Look Ahead with 


Weatherhead 


IHE WEATHERHEAD CO., CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive 


4viation, refrigeration and other ke y industrie 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 














one here are a 
few of the many types 
of units which utilize 
Gast air motors, compres- 
sors or vacuum pumps. 


Some of these applica- 
tions, as well as many 

others, are Gast develop- 
ments... the direct result 
of the manufacturer bringing 
his problem to us. 


Wartime development of 
pneumatic equipment 
suggests that you may solve 
your problem with air power 
if you will get in touch with us, 


At your service are over 
20 years of experience in 
designing, building and engi- 
neering special rotary air 
pumps and motors for 
standard equipment on 
hundreds of different 


machines. 
This experience covers 
practically the entire 
field of airpressure and 
vacuum , 
: r such uses 
, as VACUUM 
for priming 


water pumps, automatic 
machinery, filtration, rre 
aging, de-airing, evap- 
oration, chucks; etc. 


PRESSURE for gas generation, E zs 
spraying, atomizing, automa- . x 

tic machinery, pneumatic ^ 
— dusting, aerating, etc. 


.. Arr Motors, for explosion -A 3 
requirements, variable speed mixers, etc. 


Write for recommendations regarding most 
suitable type of air pump, 

motor or compressor ... 

and complete data on the - 
rotary principle that 

makes Gast units lower 

in cost, economical in operation, light 
weight, and extremely compact. 


Address: GAST MFG. CO., Dept. C 
“=< > Benton Harbor, Michigan 


€. MOTORS 
] R COMPRESSORS 
VACUUM PUMPS 


PropucT ENGINEERING — DECEMBER, 194 





peat — 
senteeis™ 


in Your 
plant! 


"Be a sweat donor, too". . . Those are fighting 
words for the fighters behind the front line soldiers. 
GEROTOR'S new ""war-work-and-win"— slogan is 
cutting down absenteeism in war plants. It can do it 
for yours too!— and GEROTOR will be glad to help! 


Write for as many of these large 30"x 45'' "Sweat 

Donor" posters as you will need. We'll gladly rush 

them to you for your factory bulletin board . . . 
our compliments! 


GEROTOR DIVISION 
May Oil Burner Corporation, Baltimore-1, Md. 


LIQUID PUMPS 


Miniature of large 
May Oil Burner 
30"x 45"' poster 
appearing nation- 
ally on Subway 
platforms and in 
Street Cars and 
Buses. 












A ANN NE 


THIS ACTUAL PHOTOGRAPHIC REPRODUCTION 
meee ra ie eu LL 






















T 
[| ————— GENERAL SERVICE CQ, 
y ? i DETROIT, Wiel. 
€ + + -— T 
\ 
l [ MATERIAL, 
^ 


INNA 


PER 





MOISTURE-RESISTANCE, DUSTLESS 
BACK, "SEE-EASY'" TRANSPARENCY 
ARE WHITE-X EXTRAS 
On-the-board is the way to prove | 
White-X. Your hands will "feel" 4 mM 
the surface that takes hard pencil 
line with such fidelity—solid and 
opaque. Your eyes will enjoy that 
glass-like transparency and you can 
| be proud, justifiably, of the clean, 
| crisp drawings you produce — 
quickly! You'll see your prints 
sharply improved in detail, in un- 
varying background density, in 
finished appearance. You'll enthuse 
over White-X from the first pencil 
stroke. Free samples? We'll be glad 
to Send them — for the asking. 








FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta JACK. 2121 Los Angeles — MUT. 2341 
Birmingham 3.8183 Memphis 8-6796 
Boston LIBERTY 4690 Milwaukee MARQ. 7246 
Buffalo CLEVE. 0370 New Orleans RAY. 0331 
Chicago KEY. 7000 New York WIS. 7-7678 
Cincinnati MAIN 2664 Oklahoma City 3-6306 
Cleveland CHE. 7347 Omaha ATLANTIC 7890 
Columbus ^ MAIN 3420 Philadelphia LOM. 7044 
Dallas RIVERSIDE 4403 Pittsburgh ATL. 3350 
Dayton — ADAMS 9174 Portland ATWATER 8681 
Denver MAIN 5161 St. Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City 4-7823 
Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 
Hollywd GRANITE 4188 Seattle MAIN 4022 


B Houston CAPITOL 1233 Tampa M-8377 
i 7174 Indianapolis MKT. 4466 Toledo ADAMS 7224 
^ Jacksonville 5.2166 Tulsa 3-0168 


Kans. City — VICTR 7881 — Washington NATL. 4063 


Phone KEYSTONE 7000 a CHICAGO Knoxville 3.4944 Wichita 2-272 


or by mail or phone to our Chicago office. 
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SPEED THE VICTORY AND PEACE . . . BACK IT UP WITH WAR BONDS 


| Gauge As Thin As .001 
' All Carbon and Alloy Grades 
: Extremely aes Tolerances 











Exceptionally Long Coils 


All Standard Finizhes 


Widths Up To 24 Inches 





Send For Informative Literature Today 


THE COLD METAL PRODUCTS COMPANY 


Subsidiary of the Cold Metal Process Co. 
YOUNGSTOWN, OHIO 


Im WO 





GIVES MAXIMUM PRODUCTION PER TON 


13 
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For Aircraft Electrical Devices 


features of CHASE 
TELLURIUM 
COPPER 


study these 













1. Machinability. Containing a small 
amount of tellurium, this new alloy cuts prac- 
tically as easily as free cutting brass. It can be 


machined with the same tooling and settings. 





B. Forgeability. Tellurium, unlike lead, 
has no harmful effect on the hot working prop- 
erties of copper. Tellurium Copper hot forges 


readily...can be easily cold worked also. 


3. Conductivity. Tellurium Copper has 


an average electrical conductivity of 90% 












I. A. C.S.—far surpassing in this respect any 


of the other free cutting copper allovs. 
CHASE 5 COPI y 


W ith this unique combination of features, applications— particularly where close tol- 
Chase Tellurium Copper offers outstanding erances are called for. 
advantages for the manufacture of contact Full information on this unusual alloy is 


pins and other electrical parts for aircraft available on request. 


CHASE BRASS & COPPER cO. Incorporated, WATERBURY, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 








SEATTLE * ALBANY 
MINNEAPOLIS E — BOSTON 
MILWAUKEE XX ROCHESTER 
DETROIT jeanne near mti f Jj.*— PROVIDENCE 
CHICAGO 


ERR ——— ww Yo 
SAN FRANCISCO SA m EE — —  NEWAM 
CINCINNATI LES SERYICE "ER oo PHILADELPHIA 
KANSAS CITY, MO. AND X WASHINGTON 
ST. LOUIS WAREHOUSE STOCK PITTSBURGH 
= ss ooo ~ WAREHOUSE stocks me 
ATLANTA * pon CLEVELAND 
NEW ORLEANS E 


XINDIANAPOUS 


HOUSTON X Indicates Sales Office Only 


PropucT ENGINEERING — DECEMBER, 1943 


 PANELYTE 


Mechanical and electrical properties of each 

of the 32 different grades of PANELYTE 

(paper, fabric, wood veneer, fibre, glass, 
and asbestos base) are established, as are per- 
formance records. With your specifications at 
hand no time is lost in costly experiment. We can 
tell you which grade of PANELYTE to use — and its 
advantages for your application. 


For 13 years PANELYTE sheets, rods and 

tubes, molded and fabricated parts have 

been stepping up production in the Automo- 
tive, Aviation, Central Station, Chemical, Com- 
munications, Electrical Equipment, Marine, Trans- 
portation, Radio, Refrigeration, Petroleum, Textile 
and Paper industries. Greatly enlarged facilities 
assure deliveries to meet your schedules. 


CAN HELP YOU 


TO WIN THE WAR 
FASTER! 


For the aviation industry alone PANELYTE is 

now supplying over 2000 electrical and struc- 

tural parts. Still more parts are shipped 
‘ready for assembly" to every branch of our armed 
forces. Many of these laminated resinous parts are 
among the largest and most intricate yet to be 
molded or fabricated. Straight-line mass produc- 
tion, impractical if not impossible a few years ago, 
is now our 24 hour daily diet. 


The experience of our engineers is by no 
means limited to the production of structural 
laminated plastics. Adept in solving problems 
of molding and fabrication, they have designed or 
assisted in the design of PANELYTE parts now rec- 
ognized cs milestones of progress in the electrical 
and aeronautical fields. If you are engaged in war 
work their services are at your immediate disposal. 


-i 
nir DIVISION, ST. REGIS PAPER COMPANY...AMERICA'S LARGEST PRE-PEARL HARBOR PRODUCER OF THERMO-SETTING MOLDED LAMINATED PLASTICS 


ne 


\ 
MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Soles Offices: Atlanta, Chicege, Dallas, Denver, Detroit, Houston, Kansas City, Los Angeles, Montreal, New Orleans, St. Louis, St. Paul, San Francisco, Seattle, Toronto, Vanceuver 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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about 


An outstanding new development in 
Du Pont nylon is FM-1 nylon molding pow. 
der. This thermoplastic molding powder js 
now being produced for certain military uses, 


a few of which are shown at the right. 


» id Nylon FM-1 molding powder produces ar- 

— ticles which have remarkable resistance to 

Injection- molded from FM-1 nylon, these spools for coils actu- high operating temperatures, to abrasion, to 
ating aircraft instruments resist operating temperatures which dis- solvents and aging. Molded nylon articles ex. 


tort other thermoplastics. Their 0.012” wall thickness is far less than "n "nol: 
that required with other molding powders for adequate strength. hibit unusual toughness and flexibility —qual- 


Sides of smaller spools can be forced together until they meet; when ities which permit its use where ordinary 
released, they resume shape almost instantly. thermoplastics cannot be applied. 


At present, production of nylon molding 
powder is completely under War Production 
Board allocation. Only small quantities are 
available for experimentation. But when the 
war is over, you'll find nylon molding powder 
foremost among thermoplastics offering prac- 
tical advantages for your products of the 
future. E. I. du Pont de Nemours & Co. (Inc.), 
Plastics Department, Arlington, New Jersey. 


" The Army-Navy "E" has been awarded for 
excellence in the production of plastics for 
aircraft and other military and essential uses. 


A» 3272 € 'vZ 


These switchette housings, Nylon - molded slide fasten- 
injection molded from FM-1 ers resist dry cleaning solvents 
nylon,withstand heat and strains and heat of ironing. When in- 
on the job. Here, FM-1 nylon jected, nylon forms a strong 
allows molding of thin, intricate bond with cloth tape. Cement- 


walls with unusual toughness. ing is unnecessary. REG. U. S. PAT. OFF. 


Furnisher brushes of nylon monoflla- 
ment are used to convey dyes from 
shallow vats to engraved metal rolls in 
textile printing. Nylon bristles are little 


affected by dye solvents, chemi- 
cal action during dye process- 


Nylon bristled brushes 
like this are used to wash 
blood-plasma bottles, as 
well as bottles of many 
sizes and shapes in the 
dairy industry. Nylon 
bottle brushes resist con- 
tinuous whirling and flex- 
ing in mild alkali and ELI 


solutions. 


ing or continuous abrasion. 
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HIGHLIGHTS 


u Pont nylon 


FREE BOOKLETS ON DU PONT 


neers, designers and production men—may be secured 
by writing on your business letterhead to: E. I. du Pont 
de Nemours & Co. (Inc.), Plastics Department, Arling- 


ton, New Jersey. 


1, Pamphlet on nylon molding powder—complete infor- 
mation on uses, molding technique and properties of 


nylon molding powder. 


2, Du Pont Plastics Bulletin—issued periodically, giving 
news of developments and applications of Du Pont 


Plastics. 


3. Manual on "Lucite^—114 pages 
of facts, profusely illustrated, on 
the forming, fabricating and prop- 
erties of "Lucite" methyl metha- 
crylate resin. 


4, Booklet on Heat-Resistant 


"ludte"— contains factual) infor- 
mationon Du Pont’s amazing new 
heat-resistant ‘‘Lucite’’ formula. 


5. Handbook on “‘Plastacele’“— 


acomprehensive handbook on best Í 
methods of fabricating Du Pont's ' 


cellulose acetate sheets. 


MILITARY APPLICATIONS FOR NYLON 
Airplane motor part polishing brushes * Bristles for 
tooth and hair brushes used by armed forces + Flame 
actuators for airplane fire extinguisher systems + Gun- 
deaning brush bristles + Catheters for armed forces 
$reen-cleaning brush bristles for use in explosives 
manufacture + Sutures + Tapered paint brush bristles 


ESSENTIAL CIVILIAN USES FOR NYLON 
bristles for bottle-washing brushes + Edging brushes 
Hectroplating brushes * Hose brushes * Hair brushes 
furnisher brushes * Labeling brushes * Sewage brushes 
Shuttle tension brushes * Spotting brushes 
Tenter brushes * Tooth brushes 
























Specific gravity . 


Stiffness 77°F 


Rockwell . 
Creep in flexure 


PLASTICS—for engi- 


Water absorption % 


Methods of working 
Basic color è 
Resistant to 







Not resistant to . 
Outstanding for . 
Major uses 



















m 
(2) 
(3) 
(4) 
(5 
(6) 
e 
(8) 






Tensile strength—70, 7, 170* F psi 
Elongation—70, 77, 170°F % . 
Modulus of elasticity 77°F psi . 
Flexural strength 77°F psi . 


Impact, Iz0d—70, 7, 170° F tt. Ibs. lia. 


Deformation under load 122° F % 

Heat distortion temperature ^F 

Heat distortion temperature—low load " 
Specific heat cal/gm/°C es 
Coefficient “of expansion per. F° a 
Thermal. conductivity-—Btu / hr/ 2/?F/in.. 
Dielectric strength, short time—V/M 
Dielectric strength, step by step—V/M 
Volume resisitivity ohm-cm. à * 3 
Dielectric constant, 60, 109 cycles 

Power factor, 60, 10° cycles 


Flammability in./ min. 


REFER SPECIFICALLY TO DEVIATIONS FROM ACCEPTED TEST METHODS) 





DU PONT 


























3.44. . 
16,620(1); 10,530; 9,1901) . 
3%(1); 54%; — 
X4NO . .. 
12,600-14,600 

1.89-2.02 (3). . . 
0.418; 0.944; 0.968 . 

100 L 65 H 

89 (4) . 


ASTM D71-27 
ASTM D638-42T 
ASTM D638-42T 
ASTM D638-42T 
ASTM D650-42T 
Arlington M-9 
(8)0256-41T 
Arlington M-29 
Arlington P-25 
ASTM D621-41T 
ASTM D648-41T 
ASTM D648-41T 






















149 
















ASTM D696-42T 
ASTM D325-31T 
ASTM D149-39T 
ASTM D149-39T 
ASTM 0257-38 

ASTM D150-41T 
ASTA D150-41T 
ASTM D570-42 

ASTM D635-41T 




























3.8 (6); 4 (7) 

1.8 (6); 5 7) . 

ne . 

Self extinguishing 

Injection, compression, extrusion 

Light cream 

Esters, ketones, alkalies, alcohols, common 
solvents, weak acids 

Phenol, formic acid, conc. mineral acids 

Toughness, high temp. resistance 

Heat resistant parts 
























(THE NUMBERS IN PARENTHESES IN THE DATA 


—58°F 

140°F 

Millimeters deflection at .125” thickness 

Mils. after 48 hours ot 1600 psi and 77°F. minus original deflection 
64 psi — D 648-41 T mod. 

33°C dry 

22°C. 18% RH, 10% cycles 

Type R conditioning 


PLASTICS 


Nylon paint bristles wear at least 3 times as long as 


top-quality hog bristles. Brush above, left, made with 
,000 feet of brick and con- 


natural bristles, covered 23 


cete, Brush at right, made with nylon, covered the 
same area, but retained strength and life! 
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Better Things for Better Living 
. Through Chemistry 
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Note the full penetration of EASY-FLO 
to the inside of each joint—a result 
of its exceptional fluidity and ability 
to flow throughout a joint in fast time. 








UM T tL 


from copper to steel easily handled 


















— 
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by these SILVER BRAZING ALLOYS 


Heat exchangers formerly were brazed in large quantities with the low-tem. 
perature silver alloys, SIL-FOS and EASY-FLO. Bronze headers and copper 


tubes particularly, were joined in fast time. In many plants this was a wel 





organized, reliable, economical operation. 


Then, to conserve copper, designs were changed; some to all steel construc 
But no change was necessary in the 
brazing procedure. SIL-FOS joins only non-ferrous metals, so EASY-FLO 
simply took over the entire job—and is producing the same strong, leak-tight, 


tion, others to iron and steel. 


permanently sound joints, with the same speed, reliability and economy, a 
before. 


That's one of the big advantages of using this metal joining method—it i 
versatile—practically any metal which can be heated to the flowing tempere 
ture of SIL-FOS (1300°F) and EASY-FLO (1175°F) can be reliably joined. 


GET FULL DETAILS IN BULLETIN No. 12-A 


This revised bulletin gives you the facts back of SIL-FOS and EASY-FLO 
speed, reliability and economy. Also tells you how to put them to work in 
your plant, and gives valuable practical pointers on joint designs, fast heating 


methods and production boosting procedure. 


WRITE FOR YOUR COPY—TODAY 


82 FULTON ST., NEW YORK 7, N.Y. 


Bridgeport, Conn. * Chicago, ill. * Los Angeles, Cal. * Providence, R. Il. * Toronto, Canada 
Agents in Principal Cities 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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Metallurgical Help in the 
Postwar Planning Picture 


Improved Copper-Base Alloys Present 
Many Advantages For New Product Design 





Practically all people in industry have 
been planning for the postwar period, al- 
though some call it “forward planning." 
At any rate, many of their ideas have at 
least begun to crystallize by this time. 
Designs for improved and new articles are 
undoubtedly being made in many places. 
These may call for metals or alloys with 
new combinations of characteristics. 

Bridgeport's Metallurgical Laboratory 
can be of great service to postwar planners. 
Well directed development work to antici- 
pate the requirements should be carried out 
now. But the Laboratory must be supplied 
with facts or specifications to which they 
can work. Solving metal problems early in 
the game will eliminate many unnecessary 
headaches on the finished product. 


Choice of Materials Dependent On 
Economic Considerations 


Much has been said and published con- 
cerning probable competition between cop- 
per-base alloys and light metals and plas- 
tics. However, the choice of material for 
any given service will always be based ón 
practical manufacturing and economic con- 
siderations. If copper-base alloys, or any 
material for that matter, will give sutfi- 
ciently better service than competing 








materials per dollar expended, then and 
then only will they be used. 

The outstanding characteristic of the 
lighter metals and their alloys is their low 
specific gravity. Where lightness is of prime 
importance as, for example, in transporta- 
tion equipment such as airplanes, railroad 
cars, trucks, buses, boat superstructures, 
and in moving parts such as piston rods and 
similar applications, the light metals will 
replace large tonnages of steel. 


Advantages of Copper-Base Alloys 


The chief reasons why copper-base alloys 
are used for modern devices can be listed 
somewhat as follows: 


Ease of cold-working 
Ease of hot-working 
Corrosion resistance 
Strength or hardness 
Fatigue strength 
Wide range of physical properties 
controlled by simple processing 
variations 

7. Machineability 

8. Conductivity, electrical and ther- 

mal 

9. Resistance to season-cracking 
10. Resistance to abrasion 
11. Color 


Serr oenr 





Typical of Bridgeport’s policy of research and development is the work which the Labora- 
tory is conducting in the field of corrosion—its causes and its remedies. Illustrated here are 
the results of one such corrosion problem. Depicted in the photograph at the top are 
samples of various metals and alloys which were, without exception, attacked by corrosion 
at the waterline after partial immersion for 58 days in a 10% sulphuric acid solution. Below 
are duplicate samples, also tested at Bridgeport’s Laboratories, which showed only slight 
attack after partial immersion for the same length of time, but with the addition of .05% 
corrosion inhibitor to the sulphuric acid solution. 








12. Ease of finishing (plating, lacquer- 
ing, etc.) ‘ 

13. Spring qualities 

14. Ease of brazing, soldering, welding 

15. Retension of physical properties at 
moderately elevated temperatures 


In actual practice a combination of several 
of the above properties are required for 
every item manufactured. 

When we consider one after another of 
these characteristics and compare them 
with the lighter metals and their alloys as 
well as with plastics, it becomes evident 
that there are very few fields where the 
comparison is not in favor of the copper- 
base alloy. Of course, there are some mar- 
ginal cases where expected postwar lower 
prices on light metals may topple the 
balance, but such cases are few. 


Research Provides Improved Copper 
Alloys At Reduced Cost 


In the field of copper-base alloys, Bridge- 
port reports much progress in recent years 
because of improved efficiency in mill 
processing due to better and more powerful 
equipment and because of the vast amount 
of research work done to improve tech- 
niques and the alloys themselves, in addi- 
tion to the development of new alloys. 
Much work is being done in studying the 
properties of existing and competing alloys 
as well as on corrosion research and mis- 
cellaneous investigations. Naturally many 
new data are available for postwar plan- 
ning. The user of metals is now in a better 
position to select the alloys with the opti- 
mum combination of suitable character- 
istics to help him attain a superior product 
at a minimum production cost. 


CAUSES OF CORROSION 


This article is one of a series of discussions 
by C. L. Bulow, research chemist at the 
Bridgeport Brass Company 





STEAM-EROSION 


In the April and May, 1943, editions of 
the COPPER ALLOY BULLETIN, we discussed 
the effect of gas bubbles in rapidly flowing 
water in accelerating the corrosion of 
metals. Here, deep pitting of a metal is 
accelerated by the presence of a gas phase 
(bubbles) in a rapidly flowing liquid phase 
(water). In the erosion-corrosion of metals 
by steam, we find the pitting or wearing 
away of the metal accelerated by the pres- 
ence of a liquid phase (water) in a rapidly 
moving gas phase (steam.) The action of 
wet steam travelling at high velocities, 
3,000 to 4,000 feet per second, is quite 
surprising. Copper, brass, bronze, copper- 
nickel alloys, stainless steel, etc., may be 
eroded at rates of .001" up to .050" or 
more per year, depending upon the number 
and size of the water droplets, the steam 

(Continued on following page, column 1) 
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CAUSES OF CORROSION 


(Continued from preceding page, column 3) 





velocity, and the composition of the steam. 
A number of investigations indicate that 
the size of the droplets of water in the 
steam is of great importance. The steam- 
erosion-corrosion or steam-erosion of metal 
by wet steam is to be found in all parts of 
equipment handling steam, such as steam 
turbine blades, condenser tubes, valve seats 
and discs, piston rings in steam engines, etc. 





(Above) Photograph of exterior of hard-drawn 
copper condenser tube showing localized roughen- 
ing and pitting produced by steam-erosion. Note 
absence of attack where support plate protects tube. 


(Below) Photograph of same tube rotated to show 
streaming. Note profile of eroded copper. 





Steam-Erosion of Condenser Tubes 


The accompanying photographs and 
photomicrograph give several views of the 
erosion produced on a hard drawn tube 
located near the throat of a condenser. 
Steam entered the condenser from the tur- 
bine which was located immediately above, 
struck a deflector plate and then glanced 
off the side of the copper tube. The photo- 
micrograph (Figure 3) shows that the 
roughened surface actually consisted of a 
large number of copper cones all tilted in 
one direction, showing a striking resem- 
blance to the strange formations produced 
by erosion of rocks in the western states. 


Prevention of Steam-Erosion 


Numerous attempts have been made to 
eliminate steam-erosion of condenser tubes. 


One procedure consists of removing as 
much moisture as possible from the steam 
as it leaves the last wheel of the turbine, so 
that a fairly dry steam reaches the con- 
denser tubes. Since this cannot always be 
realized, another alternative consists of 
installing more steam erosion resistant ma- 
terials in the area where the impingement 
occurs. Certain hardened stainless steels 
have been used with success; the soft alloys 
are not as resistant. Another alternative is 





(Above) Photomicrograph of same tube showing 
tilted cones formed by steam-erosion (10x). Tops 
of cones represent original surface. 


the spraying of stainless steel (by the metal 
spraying or metallizing process) on thor- 
oughly cleaned sections of tubing which 
show evidence of erosion. This has helped 
in delaying the failure of the tubes by 
steam-erosion. Theoretically, the life of 
such a condenser tube could be prolonged 
indefinitely by repeatedly metal spraying 
the tubes at intervals when the sprayed 
metal erodes away. It seems that this 
method is worthy of more widespread use 
than is now being made of it. In dry steam 
regions or low velocity regions, Aluminum 
Brass, Duronze IV, Admiralty metal, cop- 
per, Cupro Nickel, etc. generally give very 
satisfactory service. (Actually in service, 
most condenser tube failures occur on the 
water side.) 


Steam-Erosion of Valves 


In steam valves, this phenomenon of 
erosion may be very severe and is com- 
monly referred to as '*wire-drawing." The 
valve seat or disc, or both, may be deeply 
eroded by wet steam. The erosion or wire- 
drawing may take the form of a single deep 
clean groove or a cavity or a number of 
grooves or cavities. The erosion of steam 
valves can be prevented to a considerable 
extent by: 








NEW DEVELOPMENTS 





This column lists items manufactured 
or developed by many different sources, 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


A Roll Type Forming Machine is now 
available with a 20” throat which will handle 
sheet metal up to 20-gage steel. Its rolls are 
interchangeable to combine operations of 
heading, crimping, flanging, trimming, turn- 
ing and wiring. The hinge- mounted, 
motor is belt connected to the roll shafts, 


(No. 510) 


An Illuminating Grinder Shield has been 
designed to protect the machine operator 
from flying particles and at the same time 
provide adequate lighting for his work. De. 
signed for easy installation, this grinder shield 
is equipped with concealed lamps which are 
said to be of long-lasting quality and to pro- 
vide light that is easy on the eyes. (No. 511) 


A Foot-Operated Press for riveting, pierc- 
ing, cutting, stamping and other light jobs 
has been made available. In two styles, for 
bench mounting or with floor pedestal, the 
press is equipped with a pendulum lever 
which, when kicked, moves the ram down 
onto the work at pressures up to two tons. 
The weight of the lever returns it to its initial 
position after each operation. (No. 512) 


A Midget Pneumatic Vise with a maximum 
jaw-opening of two inches has been announced 
as suitable for light milling, drilling and tap- 
ping operations as well as general bench work, 
The moving jaw is operated by a special air 
cylinder, enabling the user to set the jaw 
travel at any point of the maximum opening, 
Compactly designed, it measures 10” in over- 
alllength and weighs only 12 po-:nds. (No. 513) 





1. Incorporating streamlined interior 
passages in the design of the valve 
and providing traps for removal of 
moisture before the steam enters 
the valves. 


2. Using materials in valve seat and 
disc construction that are designed 
to provide greater resistance to 
steam-erosion-corrosion. 


Brass valves are commonly used to 
handle steam up to 325? F. (approximately 
100 pounds pressure, and if conditions are 
not too severe, up to 425° F. (approx- 
imately 300 pounds pressure.) Brass valves 
are seldom used for steam services above 
500° to 550° F. For severe operating con- 
ditions in this temperature range, stainless 
steel trim is used. For higher temperatures, 
stainless steel or Stellite trim give satisfac- 
tory, service. 





PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat ex- 
changers, oil refineries, and process 
industries. 


BRIDGEPORT 


PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen- 
ger wire and cabie. 


WELDING ROD — For repairing 
cast iron and steel, fabricat- 
ing silicon bronze tanks, 


LEDRITE* ROD—For 
making automatic screw ma- 
chine products. 


Established 1865 


BRASS, BRONZE, DURONZE 
WIRE— For cap and machine screws, 
wood screws, rivets, bolts, nuts. 
DURONZE ALLOYS—HBigh- 
strength silicon bronzes for cor- 
GRASP rosion-resistant connectors, 
“Res ” marine hardware: hot rolled 
Br dgep rt sheets for tanks, boilers, 


heaters, flues, ducts, flashings. 


COPPER WATER TUBE. 


FABRICATING SERVICE DEPT. 
—Engineering staff. 


BRASS AND COPPER PIPE. 


Note: Bridgeport products are sup- 
plied in accordance with existing 
priority regulations. 


*Trade-name. 
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TWO PROPELLERS INSTEAD OF ONE... dé 


; 


Here's a heartening story of wartime 
ihievement — taper-rolled steel 
plates for propellers. 

Manufacturers used to taper these 
plates for propeller blades by costly 
machining. It was tedious work, 
wasted half of each plate and thous- 
ands of precious man-hours. ARMCO 
engineers knew there’d be a big sav- 
ing if the plates could be tapered a/ 
the mill. So they designed ingenious 
tolling equipment that tapers the 
Plates in a few swift passes through 
the rolls. 

But that was only half the job. It 
took experienced mill men, with 


wm 


MU MS 


- 


years of "know-how," to roll plate 
after plate to the highest aircraft 
standards. These alloy steel plates 
make stronger, tougher propellers 
for the deadly warplanes that are 
winning our battles in the skies. 
This is only one example of ARMCO 
Research in action. Many special-pur- 
pose metals created by ARMCO are 
used in all kinds of war-winning 
equipment. These same steels can help 


S ES a o nass 


you win sales for your new products 
when peace comes. Write to The 
American Rolling Mill Company, 
3041 Curtis Sc, Middletown, Ohio. 


The American Rolling Mill Company 


Propuct ENGINEERING — DECEMBER, 1943 





DEREN E. 


FRUEHAUF TRAILER COMPANY 
helps keep 'em rolling at the front! 


ERE’S rear-guard defense...for front-line action! Trailer repair 
H shops, built for the Army by the Fruehauf Trailer Company, put 
the fight back in fighting equipment . . . keep our mechanized war 
machine rolling at the front! 

Mounted on a four-wheeled chassis with 8 tires, these repair shops 
are equipped with power-driven lathes, grinding machines, drills, 
spare parts—in fact, everything it takes to keep guns, tanks, trucks 
in fighting shape—in the thick of it. 


UPPER PHOTO: Applying finish coat of Sherwin-Williams Light Gray Enamel. RIGHT PHOTO: Installing plywood panels, 


SHERWIN-WILLIAMS 
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WATER-TIGHT? YOU BET! Each 
mobile repair sbop is given a 
rigid test for water-tightness. 
High-pressure water sp 
playing on the roof and : 
for bours, check for leaks, make 
sure Army mechanics have a 
snug, dry workroom. 








IN FIGHTING TRIM: Com- 
pletely equipped with 
lathes, grinding ma- 
chines, drills, and spare 
— ready to give a 
good account of itself 
where the fighting’s 
thickest and tbe going's 
toughest! 





SHERWIN-WILLIAMS gives FRUEHAUF-builf mobile 
repair shops sure PROTECTION inside and out! 


OM start to “finish” the Fruehauf 
Trailer Company builds for dura- 
bility. And for strong, durable finishes 
they use Sherwin-Williams products 
inside and out. 
Before the equipment is installed, 
the walls and ceiling of the repair 
shops are sprayed with two coats of 
light gray enamel to provide maximum 
light reflection, yet minimize effect of 
dirt and grease. 
The exterior is primed with a red 
oxide rust-inhibiting primer followed 


by a finish coat of dull, light-absorbent 
olive drab enamel. Both coats are 
dried in 15 to 30 minutes in a heated 
drying chamber. 

These Sherwin-Williams finishes 
are doing their part in speeding up 
Fruehauf's finishing operations. They 
were formulated to fit this particular 
job— "geared" to Fruehauf's produc- 
tion schedule. They are helping 
Fruehauf turn out better finishing jobs 
at lowest possible unit cost. The 
Sherwin-Williams Co., Cleveland 1, O. 





SINDUSTRIAL FINISHES 
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MANWITLING LI 7Bgjg PHA MAX 


Choosing appropriate "finishes" for the 
Axis is our particular war job. We create 
handsome finishes for instruments of 
death . . . not to make our enemies hap- 
pier, but to protect these messengers of 
destruction on their appointed errands. 


Finishes are playing a vital role in the 
war... preventing corrosion . . . protect- 
ing against deterioration . . . . interven- 
ing against abrasion . . . . safeguarding 
against exposure to air, sea, acid, smoke, 
humidity, torrid heat, below zero cold. 
Stanley chemists have developed hun- 
dreds of finishes for special purposes. 


Finishing may not have occurred to you 
as a "problem" . . . . but if you could 
see what is being done TODAY you 
would agree that, when the war is won, 
your present product finish may be as 
extinct as the dodo bird. 


Stanley chemists... . experts in this field 
. +... can show you how to improve your 
product by improving its finish. Your in- 
quiry incurs no obligation. Address The 
Stanley Chemical Company ... manufac- 
turers of Stanley Lacquers, Enamels, Syn- 
thetics and Japans . . . East Berlin, Con- 
necticut. 
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What "Sterling" means to silver, the ''Follansbee changed. But the policy of making products of the 
Smith" means to open hearth steel. highest possible standard has remained constant. 

Ever since Madison was President, the Follansbee Today, Follansbee's compact, highly skilled organi- 
Steel Corporation and its predecessors have continu- zation is continuing that reputation by its ability to 
ously enjoyed a reputation for quality. First it was as produce quality steel to meet the specialized require- 
an importer of bar iron and tin plate, later as a steel ments of its customers. Look for “Sterling’’ on silver 
producer. Products have changed. Methods have . . . look for the ‘“‘Follansbee Smith”’ on steel. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES * PITTSBURGH 30, PA. 





Sales Offices—New York, Rochester, Cleveland, Detroit, Milwaukee. Sales Agents—Chicago, St. Louis, 
Nashville, Los Angeles, Toronto and Montreal, Canada. Plants—Follansbee, W. Va. and Toronto, Ohio 


ALLOY BLOOMS, BILLETS, BARS, SHEETS & STRIP 
COLD ROLLED SHEETS & STRIP « POLISHED BLUE SHEETS +- ELECTRICAL SHEETS & STRIP - SEAMLESS TERNE ROLL ROOFING 
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Wissco Springs Deliver 


Right now Wissco spring and formed wire 
dependability is helping to finish this im- 
portant job in — 


Plane motors Army trucks Submarines 
Instruments Scout cars Torpedoes 
Parachutes Jeeps Machine guns 
Trainers Destroyers Automatics 
Tanks Cruisers Gun carriages 


When that job is done, Wissco springs and 
formed wires will be ready to help win the 
Peace, by contributing their efficiency to 





better automobiles, refrigerators, vacuum 
cleaners and the multitude of other prod- 
ucts of American industry. 


Back of Wickwire Spencer super-depend- 
ability are 122 years of pioneering many of 
the basic advances in wire and wire prod- 
ucts...and the accumulated skill of the 
thousands of Wickwire Spencer craftsmen 
and craftswomen. When you want wire or 
wire products, put your needs up to ex- 
perts. Write for data book. 


Copyright 1945 


500 FIFTH AVENUE 


WICKWIRE SPENCER STEEL COMPANY 


NEW YORK (18), N. Y. 


Worcester, Philadelphia, Buffalo, Chicago, Chattanooga, Detroit, San Francisco, Los Angeles, Tulsa, Houston, Abilene 


FAMOUS FOR QUALITY IN WIRE, WIRE ROPE, SPRINGS, METAL CONVEYOR BELTS, INDUSTRIAL WIRE CLOTH, 
POULTRY NETTING, HARDWARE CLOTH, INSECT SCREEN CLOTH, ELECTRICALLY WELDED FABRIC FOR CONCRETE rio 
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Enlarged reproduction free on requi. 


STANDS FOR 
FRIENDUNESS 


FROM OUR MILLS TO THE MOON 


Placed end to end, the cartridges made for this war from brass 
produced by our mills would reach clear to the moon and more 
than halfway back to the earth—a total of 374,885 miles. 


Such volume production staggers the imagination — yet for 
every cartridge in every billion produced by Western-operated 
ammunition plants, our brass mills are rigidly holding to un- 
believably close tolerances. 


In addition, hundreds of thousands of tons of ''tailor-made" 
brass are being produced for many other types of war equip- 
ment by our mills at East Alton, Ill., and New Haven, Conn., 
thereby contributing to the day when Victory will again make 
it possible for us to serve you. 


BRASS p// 27/72, PP MILLS 


PRODUCTS i 
Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. 
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Dis ia à lil of our endurance. 
LA Sera Ls 
of all of us, the unity of purpose 
and the determination of a free 
people, will maintain the peace 
AIR ACA due iy 2 
lhe. The Reynolds organization 
re-dedicates itself to this tash. 


* 


BUY WAR BONDS 


a: essage is con- 
cernad iile Jo-morrow.,.andattl 
that it means, Mis hour... this 
day brings up the ultimate ques- 
tion,- What for To-morrow?" 
All of the To-morrows de-' 
pend on our efforts to-day, and 
the Destiny of this and the 


next generation depends on our 








ability to overcome aw the grave 
problems icd face us hourly. 






Reynolds Plasties 


REYNOLDS MOLDED PLASTICS REYNOLDS SPRING COMPANY 


CAMBRIDGE, OHIO, U. S. A. JACKSON, MICHIGAN 


PropucT ENGINEERING — DECEMBER, 19% 








P 














958 f Pronucr ENGINEERING — DECEMBER, 1943 





-LITE 


a .your product. Wire is 
plied in a full range of sizes, shapes 
materials. Insulations of all types 


are available including special develop- 


ments like Auto-Lite's Vega Chromoxide 
Enamel, an insulation of decided advan- 
tage where resistance to heat is of para- 
mount importance. 


Equally revolutionary advances in 
other types of wire and cable have 
helped manufacturers perfect products 
with increased heat resistance, improved 
performance characteristics...and often 
at decided savings in cost. 

For further information on your spe- 
cific problem, write to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONT. Wire Division PORT HURON, MICH. 





VIEL ale 
WIRE:*CABLE 
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WHAT'S SO SECRET ABOUT A FARM MACHINE? 


Perhaps you're interested in farm machinery. Perhaps 
not. But the simple idea of designing a machine, or prod- 
uct, with more practical *see through" utility is one that 
should appeal to you. 

We use farm machinery as an example. Why not make 
the hoppers of grain drills, seeders, planters or lister 
planters so the farmer could watch what is going on inside 
. .. watch the level of the seed . . . know that it is feeding 
properly . . . know exactly when refilling is required? 

Or take the many working parts of a combine, or a corn 
sheller. Or a cream separator? How much more convenient 
if the user could always see that these parts are operating 
properly ? 

It's a simple idea, with a simple answer: make better 
use of a transparent material. Glass, of course. Not the 
glass of years ago. But modern L-OF glass. 
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LIBBEY-OWENS: FORD. 






A GREAT 


Glass is one of the few materials you can see througi 
(It's tops in that) But there’s a lot more to this material 
Dimensionally, glass is one of the most stable material, 
Its surfaces are among the hardest and smoothest known 
Nonporous. Acid-resisting. Unusually resistant to abrasion. 

And modern L:O-F glass is strong. The way we tempe 
glass a square foot, quarter-inch thick will withstand : 
pressure of 60 pounds per square inch and has a modulus 
of rupture of 30,000 pounds per square inch. We cu 
laminate it with other materials. Give it to you with a meti 
collar. Or in multiple units that insulate. Or in special 
types that repel the sun’s heat or ultraviolet rays. The final 
product may be had in flat sheets or bent shapes. 

So just remember when you design any product for the 
home, for industry, or for any structure, there is a material 
that’s strong and long lasting ... and transparent. It’s glass: 

Perhaps glass fits your product or plant. Won't you 
write us about any use that interests you? That's the wa 


to really find out. Libbey-Owens Ford Glass Company. 
16123 Nicholas Building. Toledo 3, Ohio. 





NAME IN 
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* American industry is today 


sion. | 





T meeting the necessities of wartime production with such vigor that the 
D Allied output of war materials is three times the Axis output. 
aa Here at Aluminum Industries, skills acquired through many years 
ecial of pioneering development work and experience in casting aluminum 
fad and magnesium alloys have been sharpened and refined by the 
dh demands of war. 
= When the war is over, Aluminum Industries will be prepared to 
yo apply today's knowledge to tomorrow's possibilities, offering even finer 
-— : products — even better service — to help industry serve 
v E . a world at peace. 

" ALUMINUM INDUSTRIES, INC., CINCINNATI, OHIO 
pi m Detroit: 902 New Center Building 
) | * Los Angeles: 324 North San Pedro Street 

| * Chicago: 616 South Michigan Avenue 





PERMITE ALUMINUM AND MAGNESIUM ALLOY CASTINGS 
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(Pne praper 
in every heart 


... for Christmas 


That the coming years 
will bring to mankind 
everlasting peace... 
enduring friendship 
between nations... 
Preservation and 
propagation of cherished 
American freedom; 

that this world shall be 


a Free World. 
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NIXON NITRATION WORKS * NIXON > NEW JERSEY 
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SILVER BABBITT 


Relieves The Shortage of 
Tin-Base Babbitts 





he Battelle Memorial Institute has author- 


ized us to use their process for producing 





lead-base Babbitts with silver content. 
Although conceived to replace tin-base Babbitts, 
NBM SILVER is by no means a mere “substitute”. 
It has relatively the same physical characteristics: 
Retains hardness at high temper- 
atures » Easy to handle and to bond 


e Resists squeezing-out at operating 
temperatures e Corrosion resistant. 








Write for our new bulletin and engineering briefs. 





PLANTS IN: ST. LOUIS, MO. » PITTSBURGH, PA. » MEADVILLE, PA. + JERSEY CITY, N. J. + PORTSMOUTH, VA. + ST. PAUL, MINN. + CHICAGO, ILL. 
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S uperca r: 


Prans for post-war driving call for 
“supercars” in plastic as suggested by 
the above conception of outstanding 
industrial designers. 

The combination of light weight, 
strength and moulding-quality of 
plastics, plıs new moulding tech- 
niques, make possible this stream- 
lined, tear-drop body design. Full- 
vision plastic windows offer new 
driving safety and pleasure. Plastic 
accessories and trim add to beauty 
and to economy of production. 

But plastic “supercars” are only one 
of the many things designers and en- 
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gineers are thinking of in terms of the 
future. Planning-ahead in plastics is 
unrestricted. In every field of indus- 
trial and consumer application, plas- 
tics are being seriously considered for 
tomorrow. To help you plan your 


(From the Drawing Boards of Sundberg and Ferar) 
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products for the future, call upon the 
well rounded experience of Kurz- 
Kasch craftsmen . . . plastic engineers, 
toolmakers and moulders . . . special- 
ists in plastic design and production 
for more than a generation. 


KURZ-KASCH 


Planners and Molders for the A ge of Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio 
Branch Sales Offices: New York * Chicago * Detroit * Los Angeles * Dallas e St. Louis * Toronto, 
Canada. Export Offices: 89 Broad St., New York City 
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(AFTER JANUARY 


CORROSION CONTROL CORPORATION 
l, 1944 — € ) CHEMICAL CORPORATION) 
34 Smith Street, Norwalk, Connecticut 
LACQUERS * ADHESIVES 


INDUSTRIAL COATINGS 
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BRASS BONDED TO VINYLITE * 


PRESDWOOD BONDED TO BRASS 


VINYLITE BONDED TO PRESDWOOD 


SHEET IRON BONDED TO VINYLITE 


peer. PLYWOOD BONDED TO SHEET IRON 


VINYLITE BONDED TO PLYWOOD 
MAGNESIUM BONDED TO VINYLITE 
“BAKELITE” BONDED TO MAGNESIUM 
VINYLITE BONDED TO “BAKELITE” 
GLASS BONDED TO VINYLITE 
ALUMINUM BONDED TO GLASS 


VINYLITE BONDED TO ALUMINUM 


All Perfect Bonds 


with Corpo Adhesives 


Bonding strength approaches, and, in some combinations, 
equals or exceeds the strength of the materials being bonded. 
CORDO adhesives were developed to meet specific bonding 
problems — working closely with the manufacturer, his 
materials and his methods. 


Perhaps our research laboratory can be of help to you. 


Please give full details of your bonding problem, opera- 
tional, temperature and pressure facilities. 


* VINYLITE IS THE REGISTERED TRADE MARK OF CARBIDE AND CARBON CHEMICALS CORPORATION 
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HOW 


NITRALLOY 


WAR EXPERIENCE 
WILL AFFECT 


PEACE-TIME MACHINERY 


The stamina of military aircraft engines and vital 
tank parts can be built into postwar machinery 
with NITRIDED NITRALLOY. Fight wear 
and fatigue of metals with this treated alloy 
steel that has won the distinction of use where 
nothing will do but the hardest steel surface 
known-—a hardened case unmatched for resistance 
to abrasion and shock, integrally bound to a core 
with properties controlled to meet individual 
requirements. This distinction of use has been 
won under handicap of a severe shortage of some 
important alloys that make NITRALLOY with- 
stand abuses that no substitute can resist. When 
these alloys are again available for broader use, 
NITRIDED NITRALLOY will contribute to 
the life and reliability of peace-time machinery. 


COMMONLY USED NITRALLOY STEELS: 






In your postwar product planning, 
consider NITRIDED NITRALLOY for: 


ARBORS MANDRELS SHACKLES 
BEARINGS NOZZLES SHAFTS 
BUSHINGS PINIONS SOCKETS 
CAMS PINS SPINDLES 
CONNECTING RODS PISTONS SPLINES 
CONVEYOR CHAINS PISTON RODS SPROCKETS 
CRANKSHAFTS PINTLES STRIPPER PLATES 
CYLINDER BARRELS PIVOTS STUDS 
CYLINDER LINERS PLUNGERS TAPPETS 

DIES PUMP PARTS THRUST WASHERS 
EJECTOR PINS PUSH RODS TIE ROD BOLTS 
FAN BLADES RATCHETS VALVES 
GAGES RETAINING RINGS VALVE SEATS 
GEARS ROCKERS WEAR PLATES 
GUIDES ROLLS WORMS 

KING PINS ROLLERS WRENCHES 
LINKS SCALE PARTS YOKE NUTS 


It is none too early to call for our help in planning the material 
for your new peace-time products. Our applications engineers 
will gladly consider your requirements and submit recommen 
dations. Availing yourself of this assistance imposes no obli- 
gation upon you. 

The following technical books will be supplied promptly oa 
request written on the inquirer's business stationery: "Nitralloy 
and the Nitriding Process", "Fatigue of Metals—Facts for the 
Designing Engineer”, “Hardness” and “Nitriding Furnaces” 











Nitralloy 135 Nitralloy Nitralloy 
Nitralloy Nitralloy Modified N Nitralloy EZ 

125 135 (Aircraft (342% 230 (Type G 

(Type H) (Type G) Specification) Nickel) (Alamo) with Se) 
CARBON 0.20-0.30 0.30-0.40 0.38-0.45 0.20-0.27 0.25-0.35 0.30-0.40 
MANGANESE 0.40-0.60 0.40-0.60 0.40-0.70 0.40-0.70 0.40-0.60 0.50-1.10 
SILICON 0.20-0.40 0.20-0.40 ON Án 0.20-0.40 0.20-0.40 
CHROMIUM 0.90-1.40 0.90-1.40 1.40-1.80 Pte — 3— eee 1.00-1.50 
ALUMINUM 0.90-1.40 0.90-1.40 0.95.1.35 1.10-1.40 1.00-1.50 0.75-1.50 
d. MOLYBDENUM 0.15-0.25 0.15-0.25 0.30-0.45 0.20-0.30 0.60-1.00 0.15-0.25 
n. NICKEL —X eeeeseen ca punowns 335375 —  ........ | ee 
s SELENIUM obses PN Y T issoafKFasx ——— losses muscosa 0.15-0.25 


THE 


NITRALLOY 


CORPORATION 


230 PARK AVENUE, NEW YORK 17, N. Y. 


Companies Licensed by 
The Nitralloy Corporation 
Allegheny Ludium Steel Corp. 
Watervliet, N. £ 
Bethlehem Steel Co. Bethlehem, Po. 
Copperweld Steel Co... — Warren, O. 
Crucible Steel Co. of America 
New York, N. Y. 
Firth-Sterling Steel Co... McKeesport, Po. 
Republic Steel Corporation. Clevelond, O. 
The Timken Roller Bearing Co. Conton, O. 
Rotary Electric Steel Co. Detroit, Mich. 
Vanadium-Alloys Steel Co. Pittsburgh, Pa. 
Atlos Steel Limited Wellond, Ontario 


Operating & Accredited Nitriding Agents 
Commerciol Steel Treating Corp 

Detroit, Mich. 
Englehord & Kenny North Arlington, N. J. 
The Lokeside Steel Improvement Co. 

Clevelond, O. 
Lindberg Steel! Treoting Co... Chicago, III. 
Link-Belt Co, Philadelphia, Pa. 
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Met-Lob, Inc. _. Philadelphia, Po. 
New England Metallurgical Corp 
Boston, Mass. 
Pittsburgh Commercial Heot Treating Co 
Pittsburgh, Pa. 
Queen City Stee! Treating Co. 
Cincinnati, O 
Bio $ Gib aia  .  . Lonsdole, Po 
The Solkover Metal Processing Co., Inc 
long Islond City, N. Y 
Wesley Steel Treating Co 
Milwaukee, Wis 
N. A. Woodworth Co. Ferndale, Mich 
Ontario Research Foundation 
Toronto, Ontario, Canode 


Manufacturers of Nitralloy Steel Castings 
tebonon Steel Foundry Lebonon, Po 
Empire Steel Castings Co. Reading, Pa. 
The Massillon Steel Castings Co 
Massillon, O 
Milwaukee Steel Foundry Div., 
Grede Foundries, Inc_.Milwoukee, Wis. 
Wermon Steel Castings Co. 
los Angeles, Cal 
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Serateh One Zero! 


HEREVER Navy buzzard- busters 
swing into action, you'll probably 
find Synthane. 

The reason is plain. The self-same qual- 
ities that suggested Synthane for peacetime 
products fit it for the implements of war. 
A few of these advantages worth pasting in 
your hat for future reference are light 
weight (half the weight of aluminum), 
excellent dielectric characteristics, resis- 


tance to corrosion, structural strength, 
and ease of machining. There are many 
more. 

The time will come when ack-ack need 
no longer clear trouble-charged skies. 
Then industrial plastics, such as Synthane, 
will return and find many new jobs wait- 
ing. As you look forward to that day, read 
the data on the back of this sheet or write 
to us for present help on future work. 










SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Plan your present and future products with Synthane Technical Plastics 


A—Airbrake piston—drilled, turned and 
grooved on the lathe, milled. 


SHEETS + RODS + TUBES + FABRICATED PARTS MOLDED-LAMINATED - MOLDED-MACERATED 


B—Insulator— bandsawed, turned, 
drilled, and counterbored. 





One of the advantages of Synthane is 
the ease with which it can be bonded 
to other materials to produce a sub- 
stance with the combined advantages 
of the 
place under heat and high pressure, 


partnership. Bonding takes 
during the polymerization of the Syn- 
thane; it is not a mere joining of two 
surfaces with an adhesive. The result- 
ing combination, therefore, shows little 


or no tendency to delaminate. 


Synthane combinations are familiarly 
known as Synthane “sandwich” mate- 
rials, an appropriate name, for many 
different kinds 


possible. 


of combinations are 


Probably the most widely used com- 
bination brings Synthane and rubber 


together. 





Synthane-Rubber 
Synthane-rubber combinations are ad- 
vantageous where the strength of Syn- 
thane is desirable to back up rubber. 


An interesting application concerns a 
washer used in electrolytic and oil type 
condensers. The washer is placed on 


the end of tin can electrolytic con- 


SYNTHANE CORPORATION, OAKS, PENNA. | 


densers with the Synthane face ex- 


posed to the chemicals to prevent 
deterioration. The can is crimped into 


the rubber to make a tight seal. 


A similar washer is used on “bath-tub” 
condensers. Tough Synthane provides a 


firm seat for a nut which compresses the 


rubber to form a tight joint. 





Combinations of rubber and Synthane 
have been furnished with rubber on one 
side, Synthane on the other; rubber on 
both 
Synthane on both sides and rubber be- 


sides with Synthane between; 


tween; and alternate laminations of 
rubber and Synthane built up to any 


desired thickness. 


There are many more possible uses for 
Synthane-rubber sandwich materials, 
which we cannot describe because of 
military censorship. There are also many 
important uses for a combination of 
Synthane and Neoprene. 


Synthane-Synthane 


Occasionally two grades of Synthane 
are combined. For instance, in certain 


radio tube sockets, layers of fabric 





N 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


SHEETS-RODS-TUBES-FABRICATED PARTS-MOLDED-LAMINATED-MOLDED-MACEMTE 





SYNTHANE “Sandwich” Materials 





and paper base Synthane are combined, 


The paper base has usually better ele. | 
trical properties while the fabric bos 
added 


stress is greatest. 


furnishes strength where th [f 


Bobbin heads in the textile industry or 
often made of paper and fabric base 
combined. The fabric base endure 

rough handling, whereas the paper box 
on the inside of the head provides o 


smooth wearing surface. 


Synthane-Asbestos 


Synthane is wound about asbestos v "l 
fibre) tubes and cured in the manvfoc 
ture of tubing for large fuse cases 
Synthane adds strength and rigidity tc 
the fire resistance of the asbestos or fibre. 


Synthane-Other Materials 


Synthane can be united with a variety 
of materials to produce a variety o 
practical combinations. We have made 
or experimented with other combino 
tions. If you have any combination in 
mind which we have not explored, we 
will be glad to investigate its posi f 






bilities for you. 
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EVER TAKE A MACHINE GUN APART? 


SOLDIER has to be able to do it 
blind-folded. And because he 
knows how, parts, accurate to the 
thousandths of an inch and produced 
in mass-production quantities, come 
apart and go together again in a 
matter of minutes. 

Even the layman can understand 
how vital is precision in every item 
of fighting equipment like this. Take 
the bullet belt links for example. 
They’ve got to be uniformly perfect 
or the gun will jam in combat. 

That unfailing uniformity starts 
with the strip steel from which those 


AMERICAN STEEL & WIRE COMPANY 


bullet links are made. 

Every pound of American Quality 
Cold Rolled Strip we furnish in vast 
quantities for these high precision 
parts has to be—and is—“right on 
the nose" in chemical analysis, struc- 
ture, dimensions and straightness. 
Otherwise, subsequent operations 
would fail to produce perfect links. 

And because speed of manufacture 
is important, we furtherinsure perfect 
workability in this material by bright 
annealing in furnaces of improved 
design. It enables the fabricator to 
set his dies and machinery for top- 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


bo ge) ot SIATES 


speed manufacture with full confi- 
dence of getting the precise results 
desired. 

If you are fabricating cold rolled 
strip steel for war products, our 
metallurgical engineers will gladly 
help you use it to the best advantage. 
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| COLD FINISHED STEEL BARS 
| TNT TIL a — 
STEEL SPRING PLN ULIS 
WIRE SPRINGS 
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--- IN THE CO 
OF TRANSPOR 


In locomotives — in the power plants of war indus- 
tries — in fighting, transport and merchant ships — 
Globe seamless, steel tubes are meeting the extra 
demands of wartime service. 

Globe mechanical tubing — available as seamless, 
stainless, or welded — is serving many critical needs 
in aircraft construction — transport planes, bombers, 
fighters, trainers, gliders. 


GLOBE STEEL TUBES CO. Si 


MILWAUKEE, WISCONSIN 
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* Boiler & Pressure Tubes e Mechanical Tubing 
€ * Condenser & Heat f è Gloweld Tubes 
Exchanger Tubes (Welded Stainless) 
S o Stainless Tubes e Globeiron Tubes 
(Seamless) (Seamless Pure Iron) 








Carbon — Alloy — Stainless Steels 
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Your production schedules would be mighty easy 
if your equipment never wore out. 

When machinery wears to the point that it is 
useless for its particular function, you will find that 


the wear is localized—one place wears out before 
the rest. 


Coat these critical places with the proper grade 
of COLMONOY. The application is easy to make, 
by standard welding methods. You will find that 
parts so treated will give service many times as long 
as will uncoated parts. Worn and discarded equip- 
ment, when hard-faced with COLMONOY not only 


goes back to work, but outwears and outperforms 
new, uncoated equipment. 

Our new Catalog No. 75 gives full information on 
all grades of COLMONOY and shows pictures of 
many types of application in different industries. 
Write for your copy today. 


WALL-COLMONOY CORPORATION 


Offices in Detroit, New York 
City, Blasdell, N. Y., Chicago, 
Tulsa, Los Angeles, San Fran- 
cisco and in Canada. 





























CATALOG NO. 75 
mailed on request 
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An important advance 
in Marine lighting is a new electric 
water light, used in conjunction 
with the life preservers and life raft 
equipment of our Coast Guard and 
Merchant Marine. 


Erie Resistor engineers, in col- 
laboration with the Coston Supply 
Company, succeeded in developing 
this new life saving device by using 
injection molded plastics for the 
greater part of the unit. 


Formerly made of metal, the 
barrel is now injection molded of grey 
cellulose acetate butyrate, and the cap 
or dome is molded of clear hiacetyl 
acetate, reducing the weight of com- 


Back The Attack—With War Bonds 


That Mid Vot Fail! 


plete light to a little over three pounds, 
or about one fifth the weight of the 
usual water light. 


The dome, formerly machined 
to produce a tight fit on plastics 
barrel, has threads molded to very 
close tolerance, and together with 
rubber gasket, makes it absolutely 
water proof. 


This water light is an example of 
how Erie Resistor combines the ex- 
perienced talents of their Engineering 
and Molding Departments to produce 
molded plastic articles of mechanical 
strength and dimensional accuracy. 
Write for illustrated bulletin describing 
Erie Resistor Plastic Molding Facilities. 


R Plastics Division. R 


ERIE RESISTOR CORPORATION, 


1i PRF 
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When the flame and crash of battle are replaced by the tolling of bells and the 
roar of happy crowds, industry will be confronted with the question, "What now?" 
Are you ready for that day? 

Though our capacity is, at present, devoted to the winning of the war, we are 
able to assist you at this time in the development and improvement of products for 
post-war use. Avail yourself of the services of our technical staff. It may show 
you how it is possible to improve the performance of your post-war products hy 
taking advantage of the extraordinary properties of these vital Riverside alloys: 
Phosphor Bronze, Nickel Silver and Beryllium Copper. To such a service we bring the 
collective ability, experience and facilities of an organization which has specialized 

| in the production of these engineering materials for many years. 


Please send your inquiries to our main office at Riverside, N. J. or to our nearest 
branch office. 


tt, 
‘ 


a Va 
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Producers of the 3 Vital Alloys: 
BERYLLIUM COPPER * PHOSPHOR BRONZE * NICKEL SILVER 
Sheet Strip Wire Rod 


L 


Propuct ENGINEERING — DECEMBER, 1943 





Meehanite Foundries 


Traylor Engineering Company 
e 


Farrel-Birmingham Co., Inc. 
+ 
ghe Ala 
Continental Gin Company 
. 


The Henry Perkins Co. 
+ 

E. W. Bliss Company 
» 


Pohlman Foundry Co., Inc. 
. 


Kanawha Manulesturing Co. 
. 


Ross-Meehan Foundries 
^ 


Greenlee Foundry Company 
» 


Cincinnati Grinders Incorporated 
The Cincinnati Milling Machine Co. 
e 


Fulton Foundry & Machine Co. 
. 


The Stearns-Roger Mfg. Co. 
. 


^ 


; Atlas Foundry Co. 
> 


General Foundry & Mfg. Company 
B 


The Hamilton Foundry & Machine Co. 
e. 


Otis-Fensom Elevator Company 
. 


Barnett Foundry & Machine Co. 
. 


Elliott Company 
- 


Kinney Iron Works 
t 


Koehring Company 
^ 


Cooper-Bessemer Corporation 
* 


Meehanite Metal Corporation 
- 


The American Brake Shoe Co. 


Vulcan Foundry Company 
. 


E. Long, Ltd. 


H. W. Butterworth & Sons Co. 
Florence Pipe Foundry & Machine Co., 
(R. D. Wood Company, Selling Agents) 

* 


unen Prandoy & Pe Cup. 
e 
andas iay & Gluten Oo. 
° 
Crawford & Doherty Foundry Co. 
IH 
Dianani mais Machinery Co. 


Banner Iron Works 


Valley Iron Works 
. 
Washington Iron Works 
a 


The International Meehanite 
Metal Co., Ltd. 


Austrelian Meehanite Metal Co., Ltd. 
B 


Meehanite Metal Co. (S.A.) (Pty.) Ltd. 


This 28-pound Gear Case, for- 
merly made of manganese bronze, 
is now produced in Meehanite. 


To conserve strategic metals, Meehanite Castings 

have replaced manganese and tin bronze in some 

20 parts of the Bofors Anti-Aircraft Gun without 

reducing the effectiveness of the gun in any way. 

The economy, reliability and versatility of Mee- 

hanite, find many wartime jobs for this material. 
Write for details today. 


Top Gear Box, containing gears 
for training mechanism, was also 
made of manganese bronze. High 
strength (55,000 p.s.i.) Meehanite 
now used. 


82 pounds of much-needed tin bronze 
were saved, per gun, by using Meehanite 
for Main Body Elevating Gear Boxes. 
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Can 
You Use Sub-Zero Temperatures in 


Contains Latest Facts 
and Technical Data 
on Cold Treatment of Metals . . . 


Now, for the first time, authentic information has been made 
available on the new and important subject of cold treatment 
of metals. This new Deepfreeze 24-page illustrated Metal Chill- 
ing Data Book contains the latest information and technical 
data on the application of Deepfreeze Industrial Chilling Ma- 
chines. 

In this handy working guide on the use of industry's newest 
production tool you can learn how to use sub-zero temperatures 
for the shrinking, testing, hardening and stabilization of metals 
in your plant. 


Get Your Free Copy Today —Every executive concerned with the 
"conditioning" of metals should have a copy of this new book. 
Whether you have a problem in metal shrinking, treating or 
testing, or whether you are not sure if Deepfreeze sub-zero tem- 
peratures can be applied to your manufacturing, this new book 
can be of value to you. A free copy can be obtained by writing 
Deepfreeze, North Chicago, Illinois. Write today for as many 
copies as you need. 


EEDITEEZE 


TRADE MARK DEEPFREEZE REGISTERED UNITED STATES PATENT OFFICE 


tdustrial Chilling Equipment for Shrinking, Testing, Hardening and Stabilizing Metals 








e Chilling Machines Used for the Colg Tre 
peepiret" atment of m 
efal; » 
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24 Pages of Technical Data, Tables, 
and Other Valuable Facts 


These are just a few of the things you will find out 
in this book about the cold treatment of metals: 


I—How cold treatment is used to harden and 
stabilize high speed, moly-type and other steels. 


II—How to calculate the rate of production ob- 
tained in reducing the temperature of a quan- 
tity of work to a specified temperature. 


III—How one manufacturer saved $3,000 to $4,000 
per month over liquid air in a shrink-fit as- 
sembly. 


IV—How chilling in a Deepfreeze prevents expan- 
sion and growth of precision gauges. 





2326 DAVIS STREET 
NORTH CHICAGO, ILLINOIS 


Division of Motor Products Corporation, Detroit, Michigan 


A GOOD NAME TO REMEMBER IN YOUR 
POST-WAR THINKING FOR THESE AND 
HUNDREDS OF OTHER SIMILAR APPLICATIONS 


Agriculture Implements 
Aircraft & Parts 
Business Machines 

Cars & Trucks, Industrial 
Cars, Electric & Steam 
Clocks, Watches 
Communication Equipment 
Dental Equipment 
Electrical Equipment 
Engines, Turbines 
Firearms 

Fire Extinguishers 
General Machinery 
Hardware 


Heating & Cooking Apparatus 
Instruments 

Laundry Equipment 

Lighting Equipment 
Locomotives 

Machine Tools 

Mechanical Power Trans. Equip. 
Mining Equipment 
Motorcycles, Bicycles, & Parts 
Motor-Vehicles & Parts 

Oil Burners 

Oil Field Equipment 
Photographic Apparatus 


Printing Machinery & Equipment 
Pumps & Equipment 

Radio & Phonograph Apparatus 
Refrigeration & Air Conditioning 
Safes & Vaults 

Scales & Balances 

Sewing Machines 

Ship Building & Repairing 

Soda Fountain Equipment 
Stokers, Mechanical 

Textile Machinery & Parts 
Tractors 

Woodworking Machinery 

X-Ray & Therapeutic Apparatus 


and hundreds of other similar applications where the 
corrosive action and easy workability and dependa- 


bility of copper and brass are essential. 


C. G. HUSSEY & COMPANY 


(DIVISION OF COPPER RANGE CO.) 
Rolling Mills and General Offices: Pittsburgh, Pa. 


Warehouses in Principal Cities 
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'You want to know All the facts on 
'| VYCOR INDUSTRIAL GLASSWARE 


@ this New. 
Bulletin Tells: 





1—What You Should Know 
About 96% Silica Glass 
No. 790: 


Composition . . . Manufacture 
... Chemical Stability... 
Physical Properties and Maxi- 
mum Operating Temperatures. 


2—What is Available Now in 
96% Silica Glass No. 790: 


Containers .. . Cylinders 
... Tubing ... Flat Glass and 
Rods. 


3—What is Important in 
Designing VYCOR GLASS- 


Industrial 
WARE: 

Ie jl | Secti Fi 
Shapes and Sections... Fin- 


BULLETIN 838 | ished Glass Tolerances... 
| Special Items . . . Priorities. 


Write to Industrial Division, 
Dept. PE2, Corning Glass 
Works, Corning, N. Y., or mail 
the coupon below. 


INDUSTRIAL DIVISION, DEPT. PE2 
CORNING GLASS WORKS, CORNING, N. Y. 


Please send me a copy of your Bulletin 838 on VYCOR 
BRAND INDUSTRIAL GLASSWARE. 


For your FREE COPY of 


e . . Nz > 
this Bulletin, please sign A 


Title 





and mail this coupon. 


Firm 





Address 





“VYCOR” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N.Y. 


SINNA Vycor Industrial Glassware 


Í Corning, New York BEATE 
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IN STAINLESS STEEL 


Making its bid as the family runabout of the future 
is a new type of aircraft... a craft that can land on a 
garage driveway, fly in reverse or sideways as well as 
forward, or hover indefinitely over one spot...the 
helicopter. Its possibilities are already challenging air- 
craft designers. 

The propeller or rotor serves as the wings, producing 
lift by horizontal rotation. Obviously, the propeller 
blades must be exceptionally strong, yet light in 
weight. The body must be sturdy enough to take the 
shock of vertical landings. The material specified for 
the construction of helicopters, therefore, must resist 
wear and impact, and corrosion from weather and 


water, while maintaining a high strength-weight ratio. 


Stainless steel fulfills all of these requirements, and has 
lasting beauty as well. 

Are you designing a new product to compete in 
postwar markets? Or, are you streamlining an old 
product for renewed competition? If so, plan your future 
with stainless steel. Today, stainless steel is important 
in war work. When the war is over, it will be available 
to make your blueprints reality. 

We do not make stainless steel, but we produce the 
alloys used in steelmaking. Our metallurgists have a 
background of over 35 years' experience with stain- 
less and other alloy steels. If you have a problem in 
the selection, fabrication, or use of alloy steels, 


consult us. 


BUY UNITED STATES WAR BONDS AND STAMPS 


Erectro METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC 


New York 17, N. Y. 


In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario 


Electromet 


Trode Mark 


Ferro-Alloys & Metals 


. 
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Tat they may breathe and live and fight 


OXYGEN TANKS OF 


N:A-X 9115 ALLOY STEEL 


Up in rarefied, sub-zero skies, the lives of aviators and 
air-borne wounded depend on the oxygen tank—an item 
in which steel requirements are especially severe and 
complex. 

Here, the metal must be tough with tensile strength to 
withstand high operating pressures and take the impact 
of gun fire without shattering .. . 
necessitate the use of a comparatively light gauge sheet, 
and critical steel making alloys have to be conserved. 


JH 1] Ny 


VS WHERENTLY Hg Cnm 
MARES ALL THE DIFFERENCE 


3 y 
IM. 
EET v 


yet weight restrictions 
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GREAT LAKES STEEL CORPORATION 


DETROIT, MICHIGAN 
Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. 


In addition to these specifications, the steel has to have 
the properties necessary for atomic hydrogen arc welding 
on fully automatic equipment. 

This difficult and important problem has been solved 
successfully by Chambers Corporation of Shelbyville, 
Indiana. They spent over a year in development work, 
and they selected N-A-X 9115 Alloy Steel as their basic 
material . . . Write for our new book on N-A-X 9100 
Series Steel. It may help you solve other vital problems. 









NATIONAL 
©, STEEL > 
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Use this Data to Help You 
" om 
Resulting -— 


e i 
nsate variations ! 


e 
Comp ture 


Temper? 


e CARPENTER TEMPERATURE COMPENSATOR "30* 









Typical curve showing 


: . Permeability at various 
In electrical devices such as tachometers, speedometers, voltage - 


temperatures — 
regulators, etc, temperature compensation by the magnetic (Tests made ot a 


magnetizing force 


method has become relatively easy. 80 of 46 Ocrsted ) 


CARPENTER TEMPERATURE COMPENSATOR “30” is so 


TT . 60 
made that its magnetic permeability decreases proportionally 


PERMEABILITY 


with increasing temperature, within the range of usual atmos- 
pheric temperature variation. Upon cooling, this alloy regains " 
magnetic permeability at exactly the same rate. Thus, for each 


temperature there is an unchanging permeability value. 20| 


The successful use of such an alloy depends to a large 


extent upon ability to control and duplicate its tempexature- . wed = ~~ = 


TEMPERATURE, Degrees F 


permeability characteristics. We have therefore established 
pioneering methods of analysis control, coupled with routine 
magnetic tests of every shipment of Carpenter Temperature 
Compensator "30". 


For cooperation in applying this iron-nickel alloy to the solu- 
tion of your design-engineering problem, take advantage of 
Carpenter's diversified experience. Our Metallurgical Depart- 
ment can provide useful information about the various types 
of Carpenter Temperature Compensator “30”—and will gladly 
combine its experience with that of your engineering staff. 


The properties of Carpenter Temperature Compen- 
sator “30” are described in detail in our latest tech- 





nical bulletin. A note on your company letterhead Diagrammatic view of an aircraft tachometer, show |: 


will start a copy on its way to you. Send for it today. ing rotating magnet (A); and shunt (B) made of 
Carpenter Temperature Compensator “30”. 





The Carpenter Steel Company, 117 W. Bern Street, Reading, Pa. 


L.e— hec 
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Magnesium makes teammates 
of Precision and Production 


Magnesium machines at very high speeds, 
taking a fine finish which makes extreme 
accuracy possible. Machine, work can be 
held to close tolerances, therefore, even 
while boosting the speed of production. 
Think what this means to producers of vital 
war materials! 

American Magnesium products, supplied 
to these manufacturers, add another plus 
which also helps speed this production. 
Their high quality —soundness and uniform- 
ity —causes Mazlo Magnesium Products, like 


the airplane wheels pictured above, to go 
through manufacturing lines a'sailing. High 
production schedules are easier to maintain. 

Peacetime users of magnesium will profit 
similarly by depending upon American Mag- 
nesium as their source of supply. Our engi- 
neers, with more than twenty years experi- 
ence in working with magnesium, can render 
valuable assistance in the design and fab- 
rication of magnesium parts. For such help, 
write American Magnesium Corporation, 


1702 Gulf Building, Pittsburgh, Pennsylvania. 


Send for the new book, "Designing with Magnesium.” 


MAGNESIUM 


orf 
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TUBING | 


The pressure under which American industry is working to 
keep abreast of the demands for war materials has emphasize 
the need for time, labor and cost saving in mechanical opera- 
tions. Babcock & Wilcox Seamless and Welded Steel Tubing 
has aided this economy by its ready adaptation to a wide 
variety of parts and structural uses. 


B&W Seamless or Welded Tubing can be used as machining 
stock for hundreds of small parts formerly processed from solid 
stock. Time spent in re-tooling your equipment will quickly be 
made up in increased production at low cost. 


te FR ; 


de es 



























B&W TUBING IS MADE IN A VARIETY OF TESTED 
STEELS. AMONG THEM ARE: 


e Carbon Steels e S.A.E. Alloys 
e Carbon Molybdenum @ High-Strength Alloys | SI 
e B&W Croloys e Stainless and Corrosion- w 
- | Tt 
Resisting Alloy Steel | 
SEAMLESS WELDED 7 
B&W Seamless Tubing is made in a com» B&W Resistance Welded Tubing is proe pi 
plete range of carbon and alloy steels and duced in carbon grades in sizes ranging 
in sizes from 12 in. to 855 in., O. D. from % in. to 4 in., O. D. 
> of 
THE BABCOCK & WILCOX TUBE co. Fr 
SEAMLESS TUBE DIVISION * WELDED TUBE DIVISION i 
BEAVER FALLS, PA. ALLIANCE, OHIO 2 
TA-1268 CO 
? to 
> ha 
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Every day, from all over America, 


! other countries, we are receiving many 


| F requests for machining information. 





————————————'—Ááá———— 


Because of its widespread use in war equipr 


Í Stainless Steel is being machined by thoa 
! who never had experience with it prior to the war 
| Techniques of machining Stainless differ from 
| those used with other steels and non-ferrous metals. 


Through constant research, Rustless has learned 
many ways to increase speeds of machining, im- 
prove production and finish. 


Our booklet - SHOP NOTES On The Machining 


| | of Stainless Steel — is making a real contribution to 
| the war effort, increasing efficiency in production 
and conserving vital time and material. 


This booklet has proved so helpful that we are 
receiving hundreds of requests for additional 
copies. Write for your copy of SHOP NOTES 
today and it will be mailed immediately. If you 
a a specific problem, call our nearest District 

ce. 


If It's Urgent, Ask RusTLESS By Phone 
Wolfe 5400, Baltimore, Maryland 





STAINLESS STEEL 
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RUSTLESS 


IRON AND STEEL CORPORATION 
BALTIMORE, MARYLAND 


SHOP NOTES 
ON THE MACHINING OF 





| STAINLESS STEEL 


RUSILESS 
o ARS ae 


_ RUSTLESS IRON AND STEEL CORPORATION | 


BALTIMORE, MARYLAND 





“AES OFFICES: BUFFALO © CHICAGO © CINCINNATI © CLEVELAND © DETROIT © LOS ANGELES © NEW YORK © PHILADELPHIA © DISTRIBUTORS IN PR 
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EGYPTIAN 
FINISHES 


for 


P ee 





Are you making steel fabricated task force 
building assemblies? If so, let us help you 
with your painting problems. We know your 
specification requirements. 


Egyptian Finishes are giving complete 
satisfaction on hundreds of such buildings 
now in service on all the far flung fighting 
fronts of the world. 


Egyptian Finish, for steel fabricated task 
force buildings, can be applied by dip, spray 







IAL U, S, NAVY PHOTO 


Above... 

Here it is, set up 

and operating... ann 

where it's needed. 
* 

An entire hospital 

unit of steel fabri- 

cated buildings... 


overseas. 


OFFICIAL U.S. NAVY PHOT 





or roller coating method. It dries quickly for 
handling and packing with a minimum of 
special equipment. 

This is but one of the many finishing prob- 
lems with which we can help you. Today, 
Egyptian service to you is definitely two way: 
| — it covers the war products you are now 
making; 2—it covers the peace products you'll 


be making in the past war period to come. 
+ - * 
Special correspondence on finishing problems is invited. 





LACQUER 


Egyptian's new U. S. Gov- 
ernment “Spec” Book— 4th 


Edition —is ready. It's help- 

ful and it's FREE. Send for Hh 

your copy. Please address ; f i; 
Dept. H-12 ra th Ww 


ROCKEFELLER CENTER, NEW YORK 20, N.Y 





_ SUPERIOR FINISHES ; 


" 9 
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Strip Act— very unpoouler wih he Mas 


Spotlighted in the war production program is Superior’s unique 
process for producing SuVeneer Clad Metal... bi-metallic, copper 
and steel strip ... saving many thousand tons of vital copper 
each month in military service ... a measurable factor in hastening 


Victory ... immeasurable in your post war product fabrication! 





ee Superror Steel 
Safan CLAD METAL b; 


Lun d f^ Welded Conduction ! 


This portable fuel or water container used 
by the U.S. Marines was designed to meet 
these requirements. Light weight combined 
with strength at the joints was realized by 
the use of both oxyacetylene and carbon 
arc welding. The component parts of each 
can are stamped out of light gauge metal 
and welded into a leak-proof unit so con- 
structed that it will float when filled to pre- 
vent loss during landing operations. 

Wherever prod- 


uct specifications 


call for light weight and rigidity, plus joint 
strength equal to or greater than that of the 
base metal, welded construction meets the 
requirements. Moreover, welding conserves 
materials — makes possible faster produc- 
tion with lower manufacturing costs, factors 
of vital importance in peace as well as war. 

Representatives af Airco's Applied Engi- 
neering Department will be glad to supply 
technical assistance on any problems of 
design or production concerning the use of 


welding and its allied processes. 


* BUY UNITED STATES WAR BONDS x 


Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON, TEXAS 
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Here the handle is being welded 
into place by oxyacetylene welding. 
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Welding the two halves of the 
can together with the carbon art. 
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IMPACT STRENGTH OF 


Plexiglas 


PROVED BY MEASURED BLOWS 


MPACT strength, tensile, com- 


I ressive, flexural, and shear 
The Charpy Impact test is used to determine P ? . 
the impact strength of PLExIGLAs under all 


conditions. PLEXIGLAS shows no loss of impact r 
strength even at -65°F. | are a few of the important PLEXI- 


strength, hardness and cold flow 


GLAS properties described in 
detail in the new PLExIGLAs Me- 
chanical Properties Manual. Pub- 
lished by Rohm & Haas to help 
speed the use of PLEXIGLAS in war 
production, this new handbook 
contains graphs and photographs 


never published before. 


Write our Philadelphia office 


for your copy. 


* * * 


Rohm & Haas Company, Washington 
Square, Philadelphia, Pa. Other 
offices in: South Gate, Los Angeles— 
Detroit— Chicago. Canadian Distribu- 
tor — Hobbs-Glass Ltd., Montreal, 
Canada. 


* 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC 
SHEETS, RODS AND 
MOLDING POWDERS* 


* 


| * Formerly CRYSTALITE Molding Powders 


PLEXIGLAS and CRYSTALITE are the trade-marks, Reg. U. S. Pat. Off., for the acrylic resin thermoplastics manufactured by the Rohm & Haas Company. 


OHM & HAAS COMPANY 


WAWHENGTOSN SOUABE. PHIL tbt LP 4. | 4 


ding Piastics Synthetic Insecticides TUE Enzy7 C>.~ cals for the Leather, Teatile and othe: Industrie 
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What Are Your Finishing Problems? 


You may have finishing problems completely 
different from those of the wire industry. 
But, just as Ault & Wiborg has helped to 
overcome wire-coating problems, so have 
we solved finishing problems for manufac- 
turers of fluorescent reflectors, washing 
machines, ironers, undersink, kitchen and 
medicine cabinets, radio cabinets, air con- 
ditioning equipment, refrigerators, stoves, 
automobiles, aircraft, bicycles, office 
furniture, venetian blinds and many other 
metal and wood products. 

If you are experiencing difficulties in fin- 
ishing a wartime product, or would like to 
make plans now for your future peacetime 
finishes, let Ault & Wiborg work with you. 
For your convenience, there is an A&W 
technical service man nearby; and we will 
ask him to get in touch with you immedi- 
ately if you will write to Ault & Wiborg 
Division of Interchemical Corporation, 
Empire State Building, 350 Fifth Avenue, 
New York 1, N.Y. Why not write today! 


AULT & WIB 


*Reg. U.S. Pat. Off. 
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The finish on aeronautical high-tension ignition cable must withstand temperatures from 
'+400°F. to —40 FI! It must be flexible, slow-burning, ozone resistant! Must stand up under 









cracking tests, salt water, hot oils and high octane gasoline! .. . iste 


Ault & Wiborg was the first to develop a wire coating lacquer to meet these and other 


* 
wo eae 
S WEAR dt 





stringent applicable requirements. Working in cooperation with metal manufacturers and 
rubber manufacturers, we were instrumental in developing a new type of aircraft ignition 
wire. It is helping our bombers to stay in the air today . . . It wii! help to prevent ignition 
breakdowns in the automobile of tomorrow! 
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vision of Interchemical Corporation 
JIYMERIN* - THE ORIGINAL SPEED-BAKE FINISH 


AMERICAN WELDED STEEL RINGS MEAN 


POWER 


TO PRODUCE 


pt tte 
- , ; 


24.5 OD x 21.375 ID x 2.375 
Weight — 105 pounds 


ll agricultural implements are at present, and will be, under 
pressure to produce more for a long time to come. Massey-Harris 
tractors, using American Welding Bull Gear Ring Blanks, are built to 
do the job under the strain of long, continuous usage. 


) 
" 
/ 
f 
" 
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American Welded Steel Gear Blanks have proven themselves not only 
for agricultural implements, but also in many other types of equip- 
ment which are exposed to hard, grueling work. 


If your product requires rings, bands or ring assemblies, let us explain the 

advantages of American Welded Steel Products Send for folder, 'Welded 

Rings and Bands." The American Welding & Manufacturing Co , Warren. O. 
BUY MORE WAR BONDS 





AMERICAN WELDING 


WARREN, OHIO 
MEE STEEL PRODUCTS FABRICATED BY RESISTANCE, SPOT, ARC OR GAS WELDING am 


^ ? 
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Wiring diagrams in the form of Meyercord Decalcomania 
serve the armed forces on a wide variety of strategic combat 
equipment. Engineered to withstand grueling atmospheric con- 
ditions of the Tropics, the Arctic, the Stratosphere, Meyercord 
Decal diagrams stay ‘‘put’’. While easy to apply, they eliminate 
the danger present in ‘‘easy-to-come-off’” paper and glue type 
diagrams. Complete immersion will not destroy their legibility or 
adhesion. They are washable, durable, vibration proof, and can 
be produced in any size, design or colors. 


Wiring diagrams, stowage charts and spare parts listings are but 
a few of the thousands of war uses for Meyercord Decalcomania. 
Their use for nameplates, instructions, insignia, etc., on com- 
bat vessels, tanks, planes, communication and other fighting 
equipment saves time, money, weight and metal. Send for com- 
plete literature. Address your inquiries to Department 1612. 


Speed Victory- Buy War onda 


MEYERCORD DECALS 


The Meyercord Co...World's Largest Manufacturers of Decalcomania 


35323 WEST LAKE STREET * CHICAGO (44) ILLINOIS 
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Cry this on vou HELICOPTER 





BUILT BY 





SEND FOR 


your copy of our new 20 pp. booklet 
containing group pictures of nearly 
200 products we build to order. Lim- 
Med edition. 


AMERICAN 





THIS OCTOPUS-LIKE OBJECT 


is a manifold for the sensational new ARMY SIKORSKY 
HELICOPTER. + Since 1910 this company has made impor- 
tant contributions of fabricated tubular products for the au- 
tomotive and airplane indusiries. Bending thin wall tubing 
is our specialty—ferrous and non-ferrous metals— welding, 
brazing, assembling to close limits. yy The staff of our ex- 
perimental and engineering departments is at your service. 


AMERICAN TUBE BENDING COMPANY, Inc. 


9 Lawrence Street, New Haven 11, Conn. 
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You have good reason to entrust to us any 
questions of plastics relating to your manufacture or 
your product. We have had the opportunity, as 
custom injection moulders, to explore thoroughly the 
opplications of plastics from every engineering angle, 
and to devote ourselves wholly to each customer's 
problem free of any proprietary interest. 

When you ask for a show of hands — skilled and 





For Custom Injection 
Moulding ... try the Trio 








8 GRAFTON ST., WORCESTER, 


) E dn 
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AND 





capable in plastics engineering, rely on the Trio — 
engineer-trained, service-minded, and exceptionally 
equipped. 

These facts plus our plastic moulding experience 
have satisfied many manufacturers that we know how 
—even as we now discuss with them to-morrow's 


plastics production. 










17 E. 42ad ST., MEW TORE, N F. 









Wet-Belt 
SURFACING 


PRECISION 


CYLINDER HEAD PLUG; 


*Piastic for cylinder head plugs?" Skeptics shook their heads an 
said “Fantastic!” Yet here they are — injection molded plas 
Protek Plugs—made to the exacting tolerances demanded by th 
U. S. Air Forces. No matter how perplexing your particular prob 
lems may seem, Standard’s experienced engineering staff stand; 
ready to help you find a satisfactory solution to both present ani 
post-war problems. All plans will receive careful and guarde 


attention. Why not write us today? 


STANDARD MoLDIiNG 


CORPORATION, Dayton, Ohio 
700% INJECTION MOLDING 


@ It works 5 to 25 times faster. 


e It finishes metals, plastics, glass, ceramics, FEDERAL SPECIFICATIONS 
"e — WW-T-799 


@ It requires less stock to be removed—con- 
serves critical materials. 


@ It machines and polishes in one operation. 
@ It leaves no tool marks. 


eIt handles most jobs freehand; greatly re- 
duces need for jigs and fixtures. 


€ It eliminates all danger 
of heat, discoloration, dis- 
tortion, flow, flash — is 
ideal for plastics, mag- 
nesium and alloys with a 
low fusion point. 


Porter-Cable's new booklet gives 
you complete information on one 
of the most valuable machining 
helps to come out in years. It is 
virtually a _ tex!-book on Wet- 
Belt Surfacing. Send today for 
free copy. 


PORTER-CABLE 


MACHINE CO. 2110-12 N. Salina St., Syracuse, N. Y. 





Penn tubing is made to Federal 
specifications WW-T-799, or any 
desired standard in all 1/16 sizes from 
1/8” through 3/4’’. Our large medern 
plant is geared / 

te quality pro- / 

duction of 

copper and 

brass tubing te 

meet any war demands. 50-H. randem 
coils are wrapped in moisture-pred! 
crepe paper if required. Write, wire or 
call Erie 35-111 for full particulars. 


! 
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PENN BRASS & COPPER 
C0., INC - ERIE, PA. 
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ANNOUNCING 


a change in organtyation 


Our friends in the metallurgical field will 
be interested in the announcement of a 
change in the activities of the Adolph I. 
Buehler organization. 

This change is made in order to enable us 
to maintain a close personal contact with 
our customers and at the same time provide 
expanded facilities for handling the rapidly 
increasing demand for metallurgica! testing 
equipment. 


A new organization, Buehler, Ltd., a part- 
nership under my personal direction, will 
hereafter handle all metallurgical apparatus 


and sample preparation equipment. 






tos w 
WACKER Omivg €CHicCAG 
Oo i, 


The optical equipment will continue to 
be handled by the Adolph I. Buehler organi- 
zation supervised by Mr. George Graves 
who has long been associated with my 
staff and. who will devote all his efforts to 
serve you in this field. 


The policy of both companies will con- 
tinue, as in the past, to present equipment of 
the highest standard of quality in both opti- 
cal and metallurgical apparatus. Some new 
and important developments that are antic- 
ipated in the field of metallurgical testing 
apparatus make this change in organization 


of particular significance to the metallurgist. 


Adotoh I Buhler 


ët EPMONE ipe 446 INOIS 


Teat sprr \ j 
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% METALLURGICAL APPARATUS 
228 North LaSalle Street, Chicago 1, Illinois 


OPTICAL INSTRUMENTS 
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E 
“DOWN THE HALL- $ 
TO YOUR LEFT” |i 
A better way to banish "ghosts"— the kind that = Even while your plant 
clutter up blueprints — is to use the tracing pencil m is producing war equipment on an all. 
specially made for producing perfect blueprints m out basis, your engineering department is prob. 
direct from drawings. "T ably designing equipment right now for the post. 
Venus Tracing Pencil does not smear; it erases - war market — equipment with vital parts that 
cleanly and completely. Result: no ghosts on the I must be safeguarded by a wise selection of 
blueprint... And Venus Tracing gives intense, | metal. 
opaque black lines on any kind of tracing ! | For parts subject to wear, impact, or other 
paper or cloth. Result: sharp, clear white lines on | : : 
| severe mechanical service, select Ampco Metal, 
the blueprint. mM : 
2 ! i a an alloy of the aluminum bronze class. lts suc- 
The Venus Tracing Pencil ful b 2000 bs di d 
somesiiéfaundsssese ditus B cessful use by over companies in thousands 
ness—from t! (medium) for — Ji of applications proves its ability to stand up 
smoothest surfaces,tot^(hard- $ under gruelling conditions—to give that "extra", 
est) for hard-tooth surfaces. l so important to continuous trouble-free service. 
May we send you free # Ampco Metal gives several times the service 
Ls samples of all four degrees? of ordinary bronzes, as available case histories 
"~ Just mail us the coupon below. = ff prove. It's the bronze that assures you satisfied 
M customers, and the prestige that accompanies 
À l built-in quality. Build it into your new equip- 


ment and assure yourself parts that are a credit 
to yourself and your organization. 

| "File 41—Engineering Data Sheets" gives tech- 
nical details and case histories. Ask for this free 
bulletin. Invite an Ampco Field Engineer to 
advise ygu, on your bronze problems. No 


p E N C | L S | obligation. 


American Pencil Company 
Dept. 186,500 Willow Ave., Hoboken, N. J. 


In Canada: Venus Pencil Company, Ltd., Toronto 


AMPCO METAL, INC. 


Department PE-12 Milwaukee 4, Wisconsin 





Please send FREE samples of Venus Tracing Pencils in all 


four degrees. 


NAME and title 





FIRM NAME 


ADDRESS 


THE METAL WITHOUT AN EQUAL 


MUI LLeasimpin astitit umts S mbi 
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for Dependability! 


DURITE 


REG. U. S. PAT. OFF. 


Plastics of Outstanding Quality 
to Meet T oday's Production Needs 





t 

| Phenol-Formaldehyde and Phenol-Furfural synthetic resins 
: for every purpose 

" 

- MOLDING COMPOUNDS « + 

t Complete line of Phenol-Formaldehyde and Phenol-Furfural 
f molding powders 

r n LI | 

| Used universally in the manufacture of incandescent lamps, 
| radio tubes and electronic equipment 

ADHESIVI 

i Plywood .. . for hot and cold press bonding 

zu OIL SOLUBLE RESINS 

For production of air-drying or baking varnishes, protective 


coatings and finishes 


| WATER SOLUBLE RESINS +++ 
For a wide variety of impregnating, coating and bonding 
applications 


PLUS! ... DURITE RESEARCH xxx 


The DURITE laboratories are among the most modern and best equipped in the coun- 
try, and have won a national reputation for research and development in plastics. You 
are invited to refer any of your plastic problems to our engineers. 


DURITE PLASTICS 


INCORPORATED 


FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 


| SYNTH > RUBBER COMPOUND + PHENO RFURAL PRODUCTS . PHENOL FORMALDEHYDE PRODUCTS 


— Se — SA ———————s ÉRIC REED 
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STEEL -most VERSATILE OF 


METALS IS LIMITED ONLY BY 
MAN'S INGENUITY . . . . . . 


I 
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Workman's Familiarity With Steel Fabri- 
cating Speeds Production. ...... 


HE BROAD RANGE of desirable characteristics 
obtained by . . . combinations of chemical analysis 


. . cold working . . . and heat treatment . . . makes 
steel the most versatile of metals. The steady growth 
in steel production is proof that engineers, designers, 
fabricators, and consumers are increasingly conscious 


of the many advantages steel offers. 


Thomastrip offers a wide variety of the many refine- 
ments found in Cold Rolled Strip Steel—accurate gauge 
... finishes for painting or plating .. . uniform tempers 
ranging from dead soft to hard ... special type edges... 
non-scalloping deep drawing quality . . . low and high 
carbon content . . . fine grain for special requirement 
... and a variety of non-ferrous and lacquered finishes. 
Thomastrip coated with zinc, copper, brass, nickel, 
solder or tin affords an ultimate finish for your product. 


Many problems have been solved by the use of 
Thomas specialized cold rolled strip steel. Our 
cngineers are at your service. 





BRIGHT FINISH NOT COATED, SOLDER COATED, ELECTRO- 
COATED WITH NICKEL, ZINC, COPPER, BRASS, AND LACQUER 
COATED — IN COLORS 


THE THOMAS STEEL CO. - WARREN, OHIO 
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| analysis imposed by modern engineering trends. 
| sential principles useful in stress analysis — fundamental data o 


| edition. 





EXAMINE THESE McGRAW-HILL BOOKS 


1. PRACTICAL PERSPECTIVE DRAWING 


A step-by-step course in perspective, which takes the reader rij» 
from simplest fundamentals up to practical methods of gettin 
correct perspective in drawings of complicated objects and groun 
of objects. Following a chapter on spatial concepts, projection 
etc., methods are fully described for both instrumental and fre. 
hand perspective drawing and illustrated with many examples y 
drawing problems of the type encountered in modern commerd; 
work in advertising, industry, and design. By Philip J. Laws 
Pratt Institute. 215 pages, $2.75 


2. AIRCRAFT PRODUCTION STANDARDS 


A concise pocket manual for reference data covering every pha 
of aircraft manufacturing. The composition, properties, uses, pre 
cessing, and inspection of materials are discussed; assembly api 
installation methods are shown, and AC and AN parts are en. 
pletely covered. National Aircraft Standards are included. Pr. 
duction illustration is interpreted to the shop mechanic and to t 
aircraft student as it will apply to them in the shop. Compiled 
and edited by S. Leavell and S. E. Bungay, Lockheed Aireraf 
Corp. 264 pages, $2.00 


3. INDUSTRIAL PRODUCTION ILLUSTRATION 


Covers the entire range of pictorial drawing, from both t 
theoretical and practical points of view, for those who wish tod 
production illustration in the aircraft, shipbuilding, ordnance, auto 
motive, or other industrial fields. The three forms of pictoria 
representation are clearly covered, with the theory, methods & 
laying out and shading, and practice material needed in acquirin; 


| proficiency both in exact mechanical construction and in mor 


rapid freehand method. By R. P. Hoelscher and C. H. Springer 
University of Illinois, and Major R. F. Pohle. 213 pages, $3. 


4. FORMULAS FOR STRESS AND STRAIN 


Essentially a handbook for strength of materials. Presents in 
convenient form all of the formulas for stress, strain and streng? 
likely to prove useful to the designing engineer—including tho« 
required in the more precise and accurate methods of stres 
Provides ¢ 


mechanical 
formulas. 


properties of materials — and extensive tables v 
By Ray J. Roark, University of Wisconsin. Secon 
366 pages, $4.00. 


Examine them 10 days FREE — mail this coupor 


$ 7958088EENRERORRRRRRREERERESEESEREEREERERREERRESEROURRERESEROSRESEUATOSRESERESRRM, 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. y. 
Send me the books checked below for 10 days’ examination on approval. In 10 
days I will pay for the books, plus few cents postage, or return them postpaid. 
(We pay postage on cash orders. Same return privilege.) 

O Lawson — Practical Perspective Drawing, $2.75. 

L] Leavell and Bungay — Aircraft Production Standards, $2.00. 23 
D] Hoelscher, Springer and Pohle — Industrial Production Illustration, $3.50 
O Roark — Formulas for Stress and Strain, $4.00. 


Name 


Address 


BEEN M. Leoovdwveds3adiéEs pd vacidakédee non weepenEéV aki sheacka NN 


Position 


Li, c AMAT MH baith 


Company .. PE. 12-4 
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“| HERES 


A PAINT “EXTRA” 
‘HAT COSTS YOU NOTHING 


EXTRA! 


| eg Complete industrial paint service means more 
ver | than just paint. It means the practical “know 
how" that stops production trouble before it 
becomes serious. € Here's an example: A 
mxf customer was finishing magnesium forgings. 
' "if Apre-finish was being applied that prevented 
P» proper paint adhesion. Instead of being di- 
vki chromated, the forgings were chrome 

pickled. As a consequence, the paint film 

was brittle, due to poor adhesion. Q Tele- 
E: phone contact with the forging manufacturer 
oiif quickly uncovered the trouble and got pro- 
iwf duction going again. € Further study resulted 
ef in still another production improvement... 
still greater adhesion and film toughness 
through a better balanced drying schedule. 
wf (The finishing of new light metal alloys 


2 






Hes 


[LLL 
qe. 
NN b 
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ay 


brings up new finishing problems, in the 


solution of which we will be glad to give 
you the benefit of our experience. There are 
many such “extras? in Berry Brothers In- 
dustrial Paint Service which cost you nothing 
extra. May we tell you more about them? 


+ BERRY BROTHER §,:1nc. 


» Quality Finishes Since 1858 


INDUSTRIAL VARNISHES 
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ENAMELS * LACQUERS 
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Non-Ferrous Metals 


as VITAMIN “A” it provides non- 


ferrous metals and their alloys 
with greater tensile strength 
and fatigue resistance. 


as VITAMIN "B” it protects sur- 


faces against wear and corro- 
sion. 


«a5 VITAMIN 'C' itenhances high 


polish qualities. 


a2 VITAMIN M^ it increases duc- 


tility, extrudability and spread- 
ability. 


Important military and industrial 
uses are being made today in each 
and every one of the above groups 
... many applications, in fact. And a 
further fact is that only a percent or 
two of this so-called "ounce" metal is 
needed in all of the above applica- 
tions. 

If you are fabricating 

from non-ferrous 

metals, look into the 

merits of INDIUM. It 

offers many possibili- 

ties. 


THE AUR, CORPORATION OF AMERICA 
UTICA, N. Y. 


New York Office: 60 East 42nd Street 








to know... but don't 


on the radio the other night 
w 


a lot of things we thought 
ed . but somehow, 


Things we ought 


Listening to 9 quiz sho 
we discovered there W 
we knew and ough 
won vos n s custome 
our frien , 
A Works. just to — : - 
setup a 45 second "True o 













know - A 
t to So wondering how 


ut Auburn 


, Quiz ofour own... 


True 


- 


] Auburn Button does injection 
molding. 





False 





Auburn can meet your re- 
2 quirements for plastic tub- 
ing. 





3 Auburn does compression 
molding. 

4 Auburn has its own die- 
making department. 


5 Every Auburn product must 
pass several inspections. 








6 Avburn does extruding of all 
new materials. 





7 Auburn has been molding 
plastics for 67 years. 





8 Auburn does transfer mold- 
ing. 





9 Cellulose nitrate sheets and 
rods are made by Auburn. 
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ys a card letting us know 
z. But whether you have 
i o take the time 


lastic require 
rate 


have the time drop 


scored on this qui 
pt! i" that or not, it will pay YOU t 
a ne outlining your P m 
s will be glad to € 


\f you 


tim : 
to drop Ysa" s 
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ts. Our engine = 

ud in your development W 

pode upep PLASTICS nu iN 
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y Compression, 
olders of All Types of sr MA 

T Transfer, Injection and 
ESTABLISHED 1876 
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A Partial List of In- 
dustries for Which 
Presstite has Success- 
fully Developed Special 
Sealing Compounds: 
For the Aircraft 
Industry: 

Sealers for — 

Integral Fuel Tanks 
Fuselage Seams 
Drop-off. Expend- 
able Fuel Tanks 
Gun Turrets 
Synthetic Glass 
Instruments 
Intercoolers 
Air Ducts 
Insulating Dissimi- 
lar Metals 
Seaplane Floats 
the Refrigerat 

Sealers for Domestic 
and Commercial 
Refrigerators 

Bonding and Sealing 
Low Temperature 
Insulation in Re- 
frigerated Rooms 

yr the Railroads: 

Sealers for Insulating, 
Soundproofing and 
Weatherproofing of 
Railway Cars — 
Sealing Car Win- 
dows and Spot 
Welded Seams 

For the Building 
Industry: 

Roof Coatings, Caulk- 
ing, and Waterproof- 
ing Compe 

For the Shipbuilding 
Industry: 

Insulation Adhesive 
and Sealers — Rust 
Preventive Com- 
pounds 

For the Automotive 
Industry: 

Special Adhesives and 

Sealers 
For the Construction 
Industry: 

Sealers for Jointing 
Sewer Pipes 

Sealers for Water- 
proofing Excava- 
tion Work 

Miscellaneous: 

For Glazing Green- 
house Windows 

Extruded Caulking 
Compounds 

Ammunition Paints 

Plus Many Special 
Products for the 
Army and Navy 

Our Engineering, Tech- 
nical and Laboratory 
facilities are at the serv- 
ice of any industry with 
a sealing problem. 


Seating Compounos 





Headed for the Attack With 
Motors Under Water Safely Sealed 
With PRESSTITE Sealants 


Especially developed to enable motorized vehicles to land 
with motors completely submerged, Presstite Sealing Com- 
pounds are now being used successfully to seal vital motor 
parts. Presstite Compounds seal the electrical system, as 
well as the joints of flexible exhaust pipe. 


Presstite Compounds are also being widely used by 
America’s leading builders of military aircraft to seal inte- 
gral fuel tanks, fuselage seams, pressurized cabins, seaplane 
floats, gun turrets, and other essential parts and devices. 
They not only speed assembly, but increase the safety and 
efficiency of our fighting planes. 


The continuing forward progress of Presstite Engineering 
and Research made it possible to develop these compounds 
to meet the emergency demands of War. Our experience, 
facilities, and knowledge stand ready to serve American 
industry whenever and wherever the most effective seal- 
ing compounds are required. 


We'll gladly work with you and your engineers on your 
present and postwar plans. Send us your specific requirements. 


PRESSTITE ENGINEERING COMPANY, 3956 Chouteau Avenue, St. Louis, Missouri 
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SOME OF FELT'S PROPERTIES : 


e Resiliency 
e Flexibility 
Compressibility 
t 
e Shock absorben 
e Resistant to age, heat, alcohol, 
oils 
e Does not ra 
its shape 
e Produced to very € 


ance ia 
b rocessed from W 
: "e b rock hardness 


e Adheres easily to other parts. 














vel, hay, OT lose 






Forged and Rolled by 
TAYLOR FORGE | 


OURCES of supply must be 
carefully weighed today. Your joie. 


lose toler- 

















































requirements for forged steel rings 3 NOW BEING USED AS: ° 

are handled here with the skill — 

and certainty developed during 40 o vas 

years of E in the iss ° mn sd 

ing and rolling of carbon and al- : 2 aos | 

loy steels. j e Insulation, thermal E 
The more exacting the require- s and soun 

ments the more Taylor Forge serv- o Gaskets 













ice means to you—finest forging Western Felt Works, combining e Packaging 
s i 42 years of manufacturing and e Machinery mounts 
and machining equipment—com- engineering experience, are pre- e for 


e As an alternat 


plete facilities for heat treating— " ————— do scarce rubber. 


: uses forfeltin yourindustry. Write 
modern labor atory testing appa- our engineering department today. 
ratus to verify specified character- 
istics of forgings. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 





WESTERN FELT WORKS 
4035-4117 Ogden Avenue, Chicago 23, Illinois 
Branch Offices in All Principal Cities 



















P» Other Taylor Forge Products include: 
"WeldELLS" and related seamless fittings 
for pipe welding; forged steel flanges; 
forged steel nozzles and welding necks for 
boiler and other pressure vessel outlets; 
light wall spiral pipe; heavy wall electric- 
weld and forge welded pipe; corrugated 
furnaces, and similar forged and rolled 
products. 






Largest Independent Manu- 
facturers and Cutters of 
Wool, Hair and Jute Felts 
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Offices: New York, Philadelphia, Chicago, Detroit * Sales Representatives: Dallas, Los Angeles, Nashville, 


because they 
From Design to 
Finished Product 


= 
a 
ec 
D 
JJ 
JJ 


CONTROLLED | 


à 


No matter what size or shape a Felters Cut Part is, it 
is destined to perform an important function and there- 
product. This step-by-step control by Felters designers, 
laboratory men, engineers and specialized production 
men assures the accuracy that felt cut parts must have to 


| fore receives unified control from raw material to finished 
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for HANDBOOKS 
for MANUALS 


% The country's 
leading Aircraft 
Manufacturers expe- 
dite the preparation 
of Handbooks and 
Manuals by making 
illustrations on Craf- 
tint Doubletone 
Drawing Paper. 

X Craftint, with its 
"automatic" shad- 
ing, gives perfect 
three-dimensional ef- 
fects in approximate- 
ly the same time as 
is required for sim- 
ple "pen and ink" 
outline drawings. Hand 
shading, with its waste 
of man hours, is com- 
pletely eliminated. 

* The sharp detail and 
accuracy of Craftint 
Drawings reproduce 
perfectly as straignt 
line copy. Craftint illus- 
trations meet U. S. Gov- 
ernment specifications. =e 
% DOUBLETONE VEL- 
LUM — the new two- 
tone tracing paper for 
printing of Blueprints, 
Van Dykes, Ozalid or 
black and white prints by direct contoct. Answers 
all shading problems and eliminates hond cross 
hatching. Ideal for Production Illustrations. 


% Examples of the effective use of Craftint Double- 
tone may be seen in Army and Navy specifications, 
“A Guide to Proper Preparation of Technical Hand- 
book Art and Manuscript for Army and Navy” 
Pages 105 to 115. 









L. 


/ 
) 
et 
~~) 


Cutaway of Farval 
Dualine Measuring 
Valve showing practical 
application of Craftint 
for third-dimensional 
detail. Drawn for re- 
duction. Courtesy The 
Farval Corporation, 
Cleveland. 

















Write or wire us NOW. 
We'll cooperate — at once. 


THE 


214 St. Clair Avenue 


URL 


Cleveland, Ohio 


CRAFTINTI 


DO YOUR PLANS 
CALL FOR 
HARD STEEL PARTS? 





KEN NAMETAL TOOLS 


MACHINE STEELS 


uPTO 4 Ound 


— ia iir la adis SP» a vU he . 





Designers can increase the efficiency and performance of 
new equipment by specifying steels of high tensile strength 
for parts subject to great stress. The ability of KENNA: 
METAL carbide steel.cutting tools to machine these hard, 
tough metals permits design engineers to prescribe hard, 
smaller steel parts rather than heavy, thick metal of lower 
Brinell. 


The illustrated chrome nickel worm shaft and worm was 
turned with a KENNAMETAL tool, style 11, with a chip 
breaker, at 240-300 feet per minute. The tool ran a full 
eight hour shift without regrinding. 


The advantages of strong hard steels may be employed in 
your designs with the assurance that they can be machined 
with KENNAMETAL, the superior carbide for cutting steel. 
Write for KENNAMETAL Catalog 43-C containing complete 
information on tool selection and handling. It will help 


2. aia sS A a ue 


your shop men to collaborate with you in producing de 
signs economically. 
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dielectric materials 
faster, better 


THERMEX/ 


You can beat present schedules on war orders and 


ard, 
ard, 
wer 


was 
chip 
full 





din get more business with Thermex high frequency heat- 
ined ing. Here is one of the miracles of electronics that 
a f is practical and available for war production now! 
jete p 

e lutc 
help Rubber — "c Thermex heats any non-metallic product in seconds 
de- gum 


facings, !nsu 


i or minutes—instead of hours or days. Uniformity 
berized fabrics. Buy Another 


War Bond This Week of the heat is not affected by thickness of the 
material. This is because heat is generated inter- 
nally by molecular friction, and is therefore uniform 
at any point in the high frequency field. 


Thermex units are available in a wide range of 
capacities for almost any requirement. Application 
THE FIRST INDUSTRIAL engineering advice is prompt and without obligation. 


HIGH FR e - - e . ^ - EC THE GIRDLER CORPORATION 
HEA 





Thermex Division Louisville, Kentucky 
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IMMEDIATE SHIPMENT 


STEEL BOXES 


FOR YOUR PRODUCTION NEEDS 


A straight side shop d 
box with drop handles 
each end. Excellent for 


shop use where stack- No. 201 6" x 9" 


ing feature is not re- 3l" 20 ga..... $ 40 Ea. 
quina. No. 202 8" x 12" x4" 20ga..... $ .45 Ea, 


»* 








No. 203 9" x I3l" x 4l" I9 ga..... $ .60 Ea, 
STYLE 200 f 
STRAIGHT SIDE SHOP BOX Just right for your 
small parts. Light in 
weight, easy to handle. s 


Equipped with drop 


hander each ond. Rut- No, JOI 6" x 9" x 3/2" 20 ga.....$ 55 Ea. 


€— — X MB" a OBERE... $ .60 Ea. 


as positive stacking 


2 lock. No. 303 9" x 1312" x 4I" 19 ga.....$ 75 Ea, 


STACKING BOX 


x 





x 









A light weight box de- 
signed for quick iden- 


tification of contents. " 
Will stack with No. 303. No. 703 9 


Finished olive green 
enamel, baked on. ri 


* 


131," x 414" 19 ga..... $ .95 Ea. 









STYLE 700 
STACKING BOX 


Prices F.O.B. Factory, Phila.—Any Quantity! 
AMERICAN METAL WORKS, INC., 1533 Germantown Ave., PHILADELPHIA, PA. 





IT’S A METHOD 
AND MATERIAL 
OF MANY USES 














You Can Join Your Metal Parts 


—Neatly, Securely, and Economically 
—By the Continuous Copper Brazing Process 


Small assemblies weighing only a fraction of an ounce, as well 
as large intricate assemblies weighing several pounds are neatly 
and securely joined in numerous designs of continuous and batch 
type copper brazing furnaces—built by The Electric Furnace 
Company, Salem, Ohio. 






















Universal C. Q. is a quick 
way of saying “Porce- 
lain of high dielectric 
strength, acid,corrosion 
and thermal shock re- 
sistance; dry process molded to proper design.” There's 
an infinite variety of uses for this material to replace — 


The above illustration shows the discharging end of an EF con- 
tinuous, belt type furnace, brazing a three piece fan pulley 
assembly . . . the completed pulley comes out securely joined. 
clean and bright. 









Other EF brazing furnaces are handling practically everything 
from small metal radio tube parts up to large refrigerator and 
automotive assemblies weighing 50 pounds or more. 


We have also built a number of other interesting continuous and 


batch type brazing furnaces, including roller hearth and pusher now and for years to come — the metal that can better 


types, as well as furnaces for brazing by the vacuum process. be used in other war production efforts. Now is the 
We build these furna ices in any size and for handling practically 
any number oí pounds required per hour. 


Send for circular on the copper brazing process. 









time to investigate the possibilities of conversion to 
Universal C. Q. parts. Better get in touch with a U niversal 
porcelain engineer today. 


The Electric Furnace UL Salem, ul THE UNIVERSAL CLAY PRODUCTS C0. 


Bannan trim dae e ne | 1545 EAST FIRST STREET : * * SANDUSKY, OHIO 
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T eer i 


Lindsay Structure houses this 
Miller Hydro Bottle Washer. 


This Lind- 
say Struc- 
ture radio 
equipment 
cabinet was 
assembled 
in less than 
an hour. 





Due to the 
light weight 
of its Lindsay 
Structure 
housing, this 
fire extinguish- 
er is easily 
maneuverable. 


Lindsay Structure, with its 
'pre-tensed sheets," achieves 
extraordinary strength and 
lightness. It is quickly and 
easily assembled by workers 
without special training, and 
no special tools are required. 
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=on a sheet of steel 
only "4. of an inch thick 


Here is a demonstration of the great strength made possible by the 
modern method of light steel construction — Lindsay Structure. 

By utilizing the strength in light sheet metal, this 30 ft. chute made 
of 26 ga. sheet easily supports four men. There is no sagging! In fact, 
the I-Beams (arrow) with which unbelieving engineers expected to 
support the chute actually sag away from it under their own weight. 
Thus, Lindsay Structure, with its amazingly high strength - weight 
ratio, makes possible tremendous savings in steel. It also saves pro- 
duction delays and skilled labor. No special tools or equipment are 
required — no tooling up to handle its assembly. 

For buildings, truck and trailer bodies, refrigerated boxes or rooms 
—for partitions, housings, and many other applications— investigate 
Lindsay Structure. 

Lindsay Structure will render immediate service on your pilot jobs. 
Wire or phone for information. Lindsay and Lindsay, 222-B W. Adams 
St., Chicago 6, Ill.; or 60 E. 42nd St., New York 17, N. Y. 


BUY WAR BONDS 


LINDSAY 
ls STRUCTURE 


U. S. Patents 2017629, 2263510, 2263511 
— U. S. and Foreign Patents and Patents Pending 
For details, see Sweet's Catalog File 


LINDSAY STRUCTURE S-T-R-E-T-C-H-E-S STEEL 
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WE ARE LOOKING 


FOR 


NEW PRODUCTS 


A well-established manufacturing 
company in the metal field—dis- 
tributing in normal times through 
automotive, hardware and indus- 
trial supply channels and direct 
to industry—we are interested in 
products to add to our present 
lines for development for after- 
the-war markets. 


Our present production facilities 
include wire drawing, fabricating 
from wire by forming and weld- 
ing, casting in steel, grey iron, 
malleable iron, and bronze, ma- 


chining and screw machine work. 


Products that would lend them- 
selves to volume production and 
offer continuing repeat sales to 
industrial and consumer markets 
would be of particular interest, 
although capital goods would also 
be considered. 


Civilian products or lines of prod- 


ucts for industrial or consumer 
markets on which production has 
been curtailed or ceased during 
the war and which might be taken 


over as a line would be of interest. 


Please give details in first letter 


and address correspondence to— 


EXECUTIVE VICE PRESIDENT 
BOX NO. 620 


PRODUCT ENGINEERING 


C — 
If your engineering library 
were limited to ONE book. 


The 4th Edition of MARKS would 
give you greatest value and satisfac. 
tion as that book! 


Consult Marks’ Handbook for data needed in routine problems 
of design and practice, or in investigation of special problems or 
branches of work. Check your methods against best accepted 
practice, as reflected in its 16 big sections of carefully selected 
and authoritative facts. Marks’ Handbook covers every branch 
of mechanical engineering, from aeronautics to mechanical re. 
frigeration, from power generation to welding, from metal-cutting 
machines to hoisting and conveying—with a profusion of concise 
descriptions, fundamentals, formulas, methods, tables, diagrams, 
etc. Here is the means of avoiding errors, saving time and 
trouble in procuring vital information, assuring yourself of beg 
results in a wide variety of problems. 


MARKS 


MECHANICAL ENGINEERS’ 
HANDBOOK 


Edited by LIONEL S. MARKS 


Gordon McKay Professor of Mechanical Engineering, Emeritus, 
Harvard University 


2276 pages of description. 
data, and diagrams to aid en” - 
neers, technical men, and stx- 


dents in the solution of me- MECHANICAL 
chanical engineering problems. 


ENGINEERS’ 
IANDBOOK 


The contributors number more 
than 100 engineers and special- 
ists, to assure you the most 
authoritative and dependable 
information on problems of 

design and practice. VON M ARKS 


Largely rewritten, fully re- 

vised, chock-full of the nos a) 

useful and up-to-the-minute 

data—a modern tool for engi- : 
neers. Fourth 


I TERR 
s à i 3 it 
Priced the same as earlier edi- 
tions, 


$7.00 


Mon un Baak Company, Inc. SEND THIS I 
est 42nd Street, New York, N. Y. va 
Send me a copy of the 4th Edition, O n appro 
Marks' Mechanical Engineers' Handbook Cou pon 

for 10 days' examination on approval 

Within 10 days of receipt I will send TODAY 

$7.00, plus few cents postage, or return 

book postpaid. (Postage paid on orders 

accompanied by remittance.) 


Name . 
Address 
City and State 


Company .. 


Position 
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available to serve post-war industry in 
similar degree; assisting in product bet- 
terment, in reducing assembly time, in 
lowering cost of manufacture ... in the 

cialized in the redesign of products and most practical application of plastics to 

parts to assure maximum benefits products old or new. The molded plastic 
lem ff jhrough the use of plastic materials and THE SYMBOL OF assemblies described below illustrate 
MS or plastic molding. Our engineering expe- ENGINEERING EXPERIENCE some of our precision molding and as- 


Cepted f 
‘lected IF rience and molding facilities will be AND MOLDING SKILL sembly services. 


ranch 
al re. 
'utting 
oncise 
;rams, 
^ and 
f best 


Collaborating closely with the engineer- 
] ing staffs of manufacturers engaged in 

producing for America’s military re- 
` quirements, this organization has spe- 


sa 
E ————OA 








al ~ | EXEMPLIFYING FUNCTIONAL DESIGN IN PLASTICS 


MOLDED PLASTIC ROTORS above are made in one-piece with properties. Permanent alignment is assured through one-piece 
22 rings and 3 rings respectively. Bi-metal rings are precisely construction, with consequent elimination of assembly and serv- 
spaced and transfer-molded in a material selected by our re- ice problems. Our molded finish is more moisture-resistant than 
search engineers to provide balanced physical and electrical a machined surface with consequent reduction in power loss. 


CONTROL PULLEYS . . . molded complete 

with ball-bearings to eliminate the need | 
for metal bushings. This avoids variations | 
that may occur when bearings must be | 
fitted to bushings and saves assembly 

time. Mold finish of groove is smoother 

and harder than machined surfaces, which 

serves to prolong cable life. Pulleys are 
molded from a phenolic compound, 

reinforced by macerated fabric for 

greater durability. 


MOLDED CONNECTOR PANEL ASSEMBLIES 
As suppliers of molded plastic parts to 
the aircraft industry, one of our services 
is the manufacture of connector panels, 
molded and assembled complete with 
hardware. These are delivered cut to de- 
sired lengths and ready for use. Assem- 
bly time is saved. Loss from scrap is 
avoided. The assemblies are available in 
ue 2 types: NAS 17 and NAS 18. 





— 





Write for free FOLDER FILE, containing more complete 
information on our plastics designing and molding services. 


| PLASTIC MANUPACTURERS 


INCORPORATED 


INJECTION AND TRANSFER MOLDING 
STAMFORD, CONNECTICUT 
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Here's You REE Introductory 


set of ( " M 
B 


M the service 
that's helping 


hundreds of far-seeing 
manufacturers. 


Now, as never before, execu- 
tives, engineers, and designers must 
use new and better methods to meet 
competition developing from the 
enormous use of welding on war 
production. 

This Hobart service will show you 
many ways you can use arc weld- 
ing to get better results in designing 
a new product or redesigning an old 
one— it’s a-very valuable compilation 
of actual welding experience... 
visually recorded. 

You'll be surprised at the number 
of time and cost saving ideas 
it will bring you— ideas that 


or 
Send ets can be adapted to your use. 
| You! say! We want you to have them— 


70 


ask for them today—no obli- 
gation on your part. 


HOBART BROTHERS CO. 
Box PT-123, TROY, OHIO 


ale n 


TO END ALL CORROSION PROBLEMS 


Saran is a tough thermoplastic originally made to replace 
such strategic war materials as aluminum, stainless Steel, 
nickel, copper, brass, tin and rubber. Now found adaptable t 
a wide range of uses in product designing, food processing 
and wherever non-corrosive materials are necessary. Its ip. 
sulating qualities, flexibility and ease of handling make i 
extremely valuable in installations dealing with oils, gases 
air, water and corrosive chemicals. It is available in tube, 
pipe, sheet, rod and molded fittings. 

Technical Bulletin P-8 will be 

sent on request. Address Dept. SD. 


Pat. No. 2160931 


HODGMAN RUBBER CO. 


FRAMINGHAM, MASS. 


NEW YORK . . . 261! Fifth Avenue 
CHICAGO . . . 412 South Wells St. 
SAN FRANCISCO . . . 121 Second St. 


TIPPED Le TUNGSTEN 


WITH CQTALIDE)) CARBIDE 


Cartridge Case Dies * Shell Dies * Sizing, Tapering 
and Contour Dies 


Form and Profile Blades for Centerless Grinding Shells 
and Projectiles 


Gages . Bushings : Centers 


METAL CARBIDES CORPORATION 


YOUNGSTOWN, OHIO 





WANTED 


IDEAS, INVENTIONS or PATENTS 


A company with a nationally known product would like to 
consider ideas and inventions suitable for post-war use in 
the industrial and commercial field of applying and dispens- 
ing lubricants, such as pumps, point to point, centralized 
lubrication, etc. Also hydraulic, vacuum, or pneumatic 
actuated mechanisms, pistons, valves, etc., as used in the 
Aircraft and Automotive field. Also passenger and indus- 
trial elevators, automatic leveling devices, controls, etc. and 
similar items such as portable lifting and stacking trucks 
or mechanisms used about factories, etc. 
* * * 
Before sending us any information, please 
write for detailed instructions, Dept. NP5, L. W. 
Ramsey Advertising Agency, Davenport, lowa 
C 
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steel, 
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P in 
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ISes, 
ube, 


Base metal tub- 


STRIPE 


of pre- 
-— metal, 
single or multi- 
ple. 
















Base met al to 
suit. 


| Are you looking for metals that will improve the perform- 

ance of war products? Are you developing new post-war 
products which require special metal characteristics? If so, 
you'll probably find that General Plate Laminated metals will 
meet your design and performance requirements. 


In electrical contacts General Plate Laminated Metals give 
silver contact performance at a fraction of the cost of solid 
silver. In chemical apparatus, they provide effective and 
economical protection against corrosion. While in other 
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products used in electronics, aircraft, radio, they replace 
restricted metals, speed production and improve performance 


Investigate General Plate Laminated Metals for present 
and future products. They are available in raw stock—inlaid 
or wholly covered—stripes, coils, sheets, wire and tubing. 
General Plate Engineers will help you with your metal prob- 
lems. Write outlining your problems. 
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The shaft of the agitator shown in 
this blueprint is typical of many 
process equipment parts that stay 
on the job longer because they 
are made from this tubing. 


Check these 5 Advantages of 
this Welded Stainless Tubing ! 


Here are five of the reasons why more and more 
Carpenter Welded Stainless Tubing is used in many 
types of processing equipment: 


It provides positive protection against corrosion 
and heat. 


— 
^ 


It helps guard against product contamination. 


Easy to clean, this tubing saves time between 
operations. 


Its high strength-weight ratio permits the use of 
lighter gauges for lower costs, less weight. 


wu P$» OON 


Uniform walls and lighter gauges mean easier 
bending, flanging, welding, etc. 


For help in selecting the type of Welded Stainless Tubing 
best suited to your needs, get in touch with our Metal- 
lurgical Department. Ever since Carpenter pioneered the 
development of this type of tubing, we have provided 
production-engineering assistance to users and fabricators. 


Fabricating Hints 


in Carpenter's series of QUICK 
FACTS bulletins can help you 
get the most from Welded Stain- 
less Tubing. A note on your 
company letterhead will start 
your series of QUICK FACTS 
bulletins on the way. 





THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division . . . Kenilworth, N. J. 


WELDED 
STAINLESS TUBING 
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Not Restricted, 
Still Low Priced 


S444 AKRON 
PORCELAIN 


You may find that AKRON PORCE- 
LAIN can replace many critical ma- 
terials in your products. Intricate 
shapes and sizes can be molded by 
AKRON’s modern dry-pressed method 
— held close to blueprint and engi- 
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PROPERTIES 2——— 
High Compre 
Strength 

Good Electrica 
Insulation 


Fireproof 


High Uniformity 


Low Meisture 


neered to your specific uses. ASEITA ET 
Even now, prices of AKRON POR- „ Rock-like 
CELAIN are not inflated and pro- boe s 


Dive:si'y otf Bodie 
Glazed or Unglazed 
AVAILABLE NOW! 


duction is not restricted. You can 
get all you need and probably affect 
a saving in production costs too. 
Let our Engineering Department work 
with you. There will be no obligation. 
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2721 Cory Ave. 


QUICK DELIVERIES 


Immediate stock shipments in standard sizes (.001" to .020'")— 
standard and special widths—to holders of rated order. 


PRECISION BRAND meets war production requirements for exact- 
ing specifications. Each coil tagged. Carefully Packaged to 
insure saíe delivery. Our gang slitter will precision slit any 
width up to 24" to unusually close tolerances. 


WRITE TODAY FOR LITERATURE AND SAMPLES 
OR PHONE HAYMARKET 6355-6 FOR DETAILS 


PRECISION STEEL WAREHOUSE, INC. 


2315 W. HUBBARD ST. CHICAGO, ILL. 


^ 








Lancaster, Allwine & Rommel 


PATENT & TRADE MARKS 


Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyrights, together with Sched- 
ule of Government and Attorney's Fees, sent 
without obligation. Simply ask for ''booklet and 
schedule"', 


Established 1915 ’ 
Suite 461, 815—15th St., N.W., Washington, D. C. 


Consulting engineers 


can save you money — by 
saving TIME . . . never 
more important than it is 
today! 
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- | Augthing like This IN YOUR PLANT? 


This nested assembly of copper tube coils 
is fabricated to be used in an oil cooler 
for the Navy. It is made of tube 3$" 
outside diameter with wall thickness of 


035". Note the short radius. 


If this piece reminds you of a similar 
problem of yours involving tube or tubular 
parts, call Wolverine Tube Division for 
consultation and quotation. We have 
hundreds of standard tools already on 
hand for making parts and assemblies 
similar to the part 

BUY shown here, along 
WAR with a wealth of ex- 
BONDS perience in handling 


seamless tube. 
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Or if you prefer to make the part your- 
self, call on Wolverine anyway as a 
source for tube that will be uniformly 
high in quality and possess the right 
properties for fabricating. Also consult 
our engineers regarding types of tools, 
methods, and techniques. Their talents 
and services are yours for no cost. 
Wolverine Tube Division of Calumet 
and Hecla Consolidated Copper Co., 
1411 Central Ave., Detroit 9, Mich. 


In Canada: Unifin Tube Company 
London, Ontario 


OWER yz 


TUBE DIVISION 


{A 
CALUMET & HECLA A - CONSOLIDATED COPPER COMPANY 


Cop? 
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Individually 


PRECISION GROUND. 


" produce perfect sealing lips on 


4pAR" PACKINGS" 


NO MERE "tumbling" or other crude mass finishing 
methods for "PAR" V-Ring Packings! Though pro- 
— in large quantities, every "PAR" V-Ring is 
individually ground to a tolerance of .005" . . . to o . 

impart a sharp wiping edge to the lip . . . and to | Is this the Perfect Ruling Pen? 
insure the maintenance of the exact lip interference 
developed in the design. 

These two characteristics are essential to the proper 
functioning of the ring as a seal at both high and 
low pressures and under all atmospheric conditions 

















HERE'S a new ruling pen you will be proud to own- 
a ruling pen designed by Bruning craftsmen to be per- 
fect in every detail. We believe you will find it differen 


. and they can be obtained, we believe, only by from any ruling pen you have used. Here's why- 
individual precision grinding. BETTER DESIGN. Balanced for proper "feel"— precise 
Today, "PAR" Packings are helping to insure the proportioned in point and handle—beautiful in appear 


dependable operation of the struts, bomb bays, re- 
tracting mechanisms, brakes and other hydraulically 
controlled parts of the bombers and fighting planes 


ance and as useful as it is beautiful—pen shaped to have 
a natural feel when guided against straight edge. 










that are hastening the defeat of the Axis. Tomorrow, BETTER MATERIAL. Point made of finest tempered too 
when military demands relax, these precision-made, steel, properly heat-treated for longer wear—properh 
long-wearing packings will be available in quantities | drawn for correct tension of upper or spring blade 
to manufacturers of hydraulic equipment. Samples | Natural, polished coco-bola wood handle. 


and engineering consultation available now/ J ; 
See your Bruning representative now about this nev 


LINEAR PACKING & RUBBER COMPANY | Bruning Ruling Pen—or write us for complete infor 
State Road & Levick Street | mation. Charles Bruning Company, Inc. 
TACONY, PHILADELPHIA 35, PENNA. 


2232-327 
SINCE 1897 


NEW YORK * CHICAGO * LOS ANGELES 


Branches in 14 Principal Cities 








i 


|. PAR' PACKINGS — 






Everything For The Engineer And Draftsman 
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Micro 
Switches 


For sixty odd years the Durant Manufac- 
turing Company of Milwaukee, Wiscon- 
sin, has been engineering and manufac- 
turing rugged industrial type counters. 


Durant has always been insistent upon 
quality of the parts which go into their 
product. Their use of Micro Switches in 
this Motor Reset Productimeter is a typi- 
cal example of their fine engineering. 


This Reset Productimeter measures pre- 
determined lengths of insulated cable and 
automatically coils the cable on large 
reels. When the predetermined length has 
been wound, a Micro Switch inside the 
counter housing starts a small motor 
which resets the counter at the predeter- 
mined setting for the next operation. The 
reset cycle is approximately 4 seconds. 

One of the Metal Clad Micro Switches 
shown adjacent to the motor operates a 
flying shears which cuts the cable. An- 
other controls the mechanism which 


Micro Switch Corporation, Freeport, Illinois e 
ll Park Place, New York City (7) * Sales & Engine 


NP 


| 


"u.*.. — 


leads the severed ends into a waiting reel. 
The third starts the reel winding when it 
is set and ready to go. 


This is but another example of the wide 
range of application, precision, speed, 
long life and absolute dependability of 
Micro Switch. It is typical of the vital 
role which Micro Switch is playing in in- 
dustrial machinery of every typeand kind. 


New products now being designed will 
use hundreds of Micro Switches in hun- 
dreds of different ways. For Micro Switch 
can be built to meet any specifications 
required. The basic Micro Switch is only 
11/16" x 27/32" x 1 15/16", and weighs 
less than an ounce. Thousands of special 
housings, actuators, and electrical char- 
acteristics are available now, and new fea- 
tures are being added every day. 


Let Micro Switch engineers help you 
solve your design problems that call for 
the unusual in precision switching. 


Branches: 43 East Ohio Street, Chicago (11) 
ering Offices: Boston « Hartford « Los Angeles 
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The basic Micro Switch is a thumb-size, ' 
feather-light, plastic enclosed, precision 

snap-action switch that operates on force 

differentials as low as Y ounce and 
movement differentials as low as .0002”. It 

is listed by the Underwriters’ Laboratories 

with ratings of 1200 V.A. loads from 125 

to 460 volts A.C. It can be supplied in a 

wide variety of housings and a broad 

range of actuating mechanisms. 








The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch. Corporation 


MICRO SWITC 


Made Only By Micro Switch Corporation ... Freeport, Illinois, U. S. A. 

















SEARCHLIGHT SECTION 


* EQUIPMENT—USED or RESAL: 


EMPLOYMENT © BUSINESS 
UNDISPLAYED RATE: 


10 cents a word minimum charge $2.00. 
(See 1 on Box Numbers.) 


POSITIONS WANTED (full or part-time indi- 
vidual salaried employment only), !//5 above 
rates. 

PROPOSALS. 50 cents a 


line an insertion. 


NEW ADVERTISEMENTS received by 10 A.M., December 21st will app ear in the issue of January subject to limitations of space 


OPPORTUNITIES 


INFORMATION: 
BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads (not including proposals.) 





DISPLAYED—RATE PER INCH: 


The advertising rate is $6.00 per inch fo, 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request. 


AN ADVERTISING INCH is measured M 
inch vertically on one column, 3 lumns— 
30 inches—to a page. PLE. 

available 








WANTED 


FOREMEN 


With an eye to the future 


We have two interesting open- 
ings for men with the "know- 
how'" to supervise and get 
things done. Both positions are 
in the Production Development 
Section of our General Lamp 
Engineering Group and offer 
excellent long-term opportuni- 
ties to men with real ability. 


FOREMAN POSITION #1—Direct 


and supervise activities of Equipment 
Development Machine shop. Supervise 
construction and do some design on 
machinery used in pilot plant manu- 
facture of our lamp products. 


FOREMAN POSITION #2—Super. 
vise and be responsible for actual pro- 
duction on experimental basis of new 
products being developed. Must be 
quality minded. 

Applicants should be graduate 
engineers or have equivalent 
experience. Previous lamp ex- 
perience highly desirable but 
not essential. 


Mail brief statement covering 
education, training and expe- 
rience and salary require- 
ments. Interviews for qualified 
applicants will be conveniently 
arranged in either our New 
York, Boston or Salem offices. 


Sylvania Electric Products Inc. 


Industrial Relations Department 
254 Essex Street 
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Salem, Mass. 


MACHINE DESIGNER NEEDED 


By Rubber and Plastics Machinery 
Manufacturer 


A designer with fundamental engineering 
knowledge and plenty of imagination. Ade- 
quate salary and opportunity. 


NATIONAL RUBBE 
U BER, MASHINERY COMPANY 
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See Additional Position Vacant 


Ads On Opposite Page 


COTTI 
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POSITIONS VACANT 


MECHANICAL DRAFTSMAN with practical 

mechanical experience in blanking, drawing 
and forming dies for sheet aluminum products 
in defense work by old established company 
in Central West; give experience and full 
particulars. P-593, Product Engineering, 520 N. 
Michigan Ave. Chicago 11, Ill. 


TOOLMAKERS for defense plant in Central 

West, give experience and full particulars. 
P-594, Product Engineering, 520 N. Michigan 
Ave, Chicago 11, Ill. 


DEVELOPMENT ENGINEER WANTED, Col- 

lege graduate with experience in rubber 
mountings, vibration and sound dampeners for 
engineering development and technical sales 
work, Applicant should be qualified to take 
charge of design, construction and installa- 
tion of experimental units. State age, experi- 
ence and salary expected. (Midwest concern.) 
P-623, Product Engineering, 520 N. Michigan 
A've., Chicago 11, Il!. 


MECHANICAL OR HYDRAULIC DESIGN 

ENGINEERS wanted by prominent Ohio 
client, manufacturing centrifugal pumps and 
other machinery. 'There are several openings 
with excellent post war possibilities, One open- 
ing requires only machinery or machine tool 
design experience, another hydraulic experi- 
ence as applied to machine tools and the third 
centrifugal pump experience in the design of 
mixed flow, axial flow and Francis impellers 
and cases. All applicants must conform to 
War Manpower rules. Perrin-Paus Co., 8 
South Michigan Ave. Chicago. 





BOO ed 


UNUSUAL OPPORTUNITY FOR 


DESIGN 
ENGINEER 


who knows 


PORTABLE 
AIR COMPRESSORS 


Nationally known equipment manufac- 
turer, now 100% in war work, seeks 
high grade man for position of Assist- 
ant Chief Engineer in Compressor Di- 
vision. Exceptional opportunity with 
ASSURED POST-WAR FUTURE. You'll 
be interested when you learn the 
details. 


Our engineers have been notified of 
this advertisement. Write freely, giv- 
ing your experience and references. 


Address P-622, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 






OMMMMME IO OO00 0994 00000000090 0000 10000000001 ORUROROOEDORRCORERRERERRERORReceHeeEeeteeeeeseesoeecoes 
Leading firm of British Engineers with Con- 
tinental Sales Organization are prepared to 


negotiate for 
EUROPEAN POST WAR RIGHTS 
of manufacture of 
LIGHT AND MEDIUM ENGINEERING UNITS 
Full particulars in confidence to 


Messrs. Churchill, Clapham & Co., Solicitors, 
| Broad Street Place, London, E. C. 2. 
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POSITIONS WANTED 


a 
GRADUATE MECHANICAL ENGINEER w 














15 years experience selling manufacturen 
in Pennsylvania, New Jersey, New York an 
New England, wishes to represent one or two 
manufacturers of mechanical lines on eom. 
mission basis. PW-599, Product Engineering 
330 W. 42nd St., New York 18, N. Y. bis 
———————————— 
CHIEF ENGINEER:—Centrifugal pumps, Ey. 

perienced in all engineering and manufactur 
ing branches. Modern, efficient, economies 
standardized or special design. All types 
Existing lines modernized. Executive for map 
years. Eastern location preferred, PW. 
Product Engineering, 330 W. 42nd St, Ne 
York 18, N. Y AN 
——MááÁÀ 
AUTOMOTIVE ENGINEER—25 years’ experi. 

ence as chief designer of motorcycles, air. 

cooled industrial engines and associated lines 

Successful record of originality. PW-627 

Product Engineering, 520 N. Michigan Ave 
Chicago 71, Ill. 

WANTED 
— 
ANYTHING within reason that is wanted i 


the field served by Product Engineering car 
be quickly located through bringing it to th: 
attention of thousands of men whose interes 
is assured because this is the business pape 
they read. 
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FOR SALE | 
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WORLD'S FAIR 
LIGHTS 


Mercury quartz arc lights—400 watt, 220 i 


volt AC complete with base, socket, re- : 
flector; Bulb approximately 2x8 inches, : 
SM Leiuerevaxercostiter m zewtet ens o NE 
Mazda spot lights, 1500 watt, complete, : 
NE dct eka cans «eeanemaceteks vine unten $9 : 
V, inch Electric cellonoid valves, 13 lbs. | 
bronze, normally closed price..........$12 i 


11⁄4 inch valve as above, 40 Ibs. each...$25 : 


BROWN'S 
144-15, 20th Ave. 
Whitestone, Long Island 


i WHILE ELLE LL 


FOR SALE 


Generating Plants. Diesel, Natural Gas or Steam i 
Engines. Reconditioned Pipe, Valves and Fittings. : 
High Tensile Steel Rods. Contact us before you buy. : 


INCORPORATED 


Industria! Supply & Equipment Co. i 
New Orleans, La. : 


Canal Building 
MAGNOLIA 5586 
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Your inquiries to advertisers : 
will have special value . . . 


—for you—the advertiser—and the publisher, 

if you mention this publication. Advertisers — : 
value highly this evidence of the publication £ 
you read, Satisfied advertisers enable the pub- ~$ 
lisher to secure more advertisers and—more <: 
advertisers mean more information on more ~f 
products or better service—more value—to YOU. xê 
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POST-WAR. 
ENGINEERS 


| | Electrical 
| I Mechanical 
NEEDED NOW 


ie WANTED as assistants to Chief 
Í Engineer of long-established, interna- 
? tional organization. 


——Á 


i The right men, with either or both 
i electrical and mechanical engineering 
Í and design experience and demon- 
i strated creative ability in the develop- 
? ment of machine products for indus- 
i try, will command good salaries. 


i The positions are with an alert and 
i progressive manufacturer now en- 
i gaged in vital war work and long 
i recognized as a peacetime leader in 


i its field. 


i Congenial working conditions in a 
? pleasant community forty miles from 
i Chicago. Send us your complete back- 
ground; we will hold it in strictest 
confidence. 


P-624, Product Engineering 
$20 N. Michigan Ave., Chicago 11, III. 
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| WE ARE LOOKING | 
FOR A FEW MEN 


There are only a few of the sort we want. 
They’re engineers . . . men with a solid, 
expert background in mechanical design 
. men who aren't hidebound in their 
thinking. 


mW 


We offer them an unimited future in a 
new scientific industry now working at full 
capacity on military devices. e want 
their expert talents to help us explore even 
further the peacetime possibilities of this 


new science. $ 


Its a big job, It needs big men. If you 
think we're talking to you, write us your 
wbole story and enclose a photo. Please 
don't bhone or call until an appointment 
has been set up for you. 


TTE 


Chairman, Opti-onics Development 


BELL AND HOWELL 
7106 McCormick Road 
Chicago 45, Illinois 
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WANTED 


ENGINEERING  DRAFTSMEN 


For design and development of insu- 
lation board mill equipment and 
allied machinery. Permanent posi- 
tion. Experience in design of paper 
mill equipment helpful but not re- 
quired. Location South. State draft 
Status and availability with complete 
details of experience. 
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d P-607, Product Engineering 
3520 N. Michigan Ave., Chicago 11, IIl. 
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WANTED 


ENGINEERING TALENT 


For Outstanding Opportunities 


A well- organized, amply -financed 


manufacturing corporation located in 
Eastern Massachusetts has a number 
of permanent engineering positions 
affording excellent opportunities for 
top-notch engineers. To the right men, 
we are prepared to offer an almost 
unlimited future. Salary is good, and 
depends entirely on the individual and 
his experience. Here's what we want... 


MECHANICAL AND ELECTRICAL 
DEVELOPMENT ENGINEERS 


Three or four men experienced in develop- 
ment and engineering oí electrical appa- 
ratus. They'll work in our engineering and 
development laboratory, and will have 
pretty much of a free hand in their work. 
Projects connected with the War effort will 
have first consideration, but when these 
are completed an extensive program of 
developments for commercial applications 
will be carried on continuously. 


These jobs are not temporary, but deti- 
nitely permanent positions. Engineers, 
with an eye to the future, may find one of 
mene positions just what they're looking 
or. 


Please give a full resume of education, ex- 
perience, and date available. All replies 
will be held strictly confidential. 


P-618, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 






WANTED 


CHECKER 
and 
DRAFTSMAN 


Excellent opportunity in one 
of America’s foremost re- 
search laboratories in the 
Electronics Industry. Appli- 
cants must have drafting or 
checking experience and be 
acquainted with electronic 
equipment. Write details of 
experience to 


HAZELTINE 


ELECTRONICS 
CORP. 


1775 Broadway, N. Y., 19, N. Y. | 
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ANTE 
MECHANICAL ENGINEER 


for development work with a small com- 
pany located in a small town in Western 
New York. Permanent place for the right 
man—on war work now, with post-war 
work waiting. 


P-621, Product Engineering 
42nd St., New York 18, N. Y 


CU n HR ERURA UEM UA LLL ELE LL ULL LEE UL ELLE UELLE 48 


PRopUcr ExcixEERING — Dr« EMBER, 1943 


MH LLL 


MIMUUULAUUALULALUALUULLLLLLLULLLLLLLLLLLLLLL LLLI LLLI LLLI ULL UU UA 





VTL LLL LUE ULL UG S 












MMEEAT RE EE ERA A RR EEL AR ERR R2 848 ERE EEEELEEEEE ELLE EEEEEEE LEE E0888 8 8E EE EEUU ELLE EE EELLE UELLE UE URTEIL ELLE EELLEULLLLUE ULL ELLULLULLEE LUE EU L8 OE UE EEUU LOEBL LUE UL EAR A02 


VOULU LG UG AN 


MMMIUIEEUULLL LUE LLLI IULIAE HA AI A A4 


WANTED 


DESIGN 
ENGINEERS 


Are you in an industry and 
associated with a company 
that is going places after the 
war? 


i Here at SYLVANIA ELECTRIC 
i PRODUCTS, INC. are opportu- 
nities for capable design men 
to make a direct contribution to 
the winning of the war as well 
as establish for themselves a 
real post-war opportunity. 


We need THREE MECHANI- 
CAL DESIGN ENGINEERS. 


ONE ENGINEER to design 
equipment to be used in the 
production Development Section 
for pilot plant manufacture of 
new products. 


ONE ENGINEER to design and 
develop lighting fixtures from 
mechanical engineering stand- 
point. 


ONE ENGINEER to design ma- 
rine lighting used on instruments 
and control boards. Requires 
contacting sub-contractors and 
knowledge of metal casting. 


ORODEAOOEOEOEOOOOONOOEEGEOEOSOOEOERGEDESORSOGROEOOOROCOROEGEOEOESEOOOEAOROREERRONAEESEEOEE SEES Se eee 






Applicants should be graduate 
mechanical engineers. Previ- 
ous related experience desir- 
able but not essential. 


We have, in addition to the 
above positions, openings for 
draftsmen and mechanical en- 
gineers interested in produc- 
tion and equipment design. 


Mail brief statement covering 
education, training and experi- 
ence and salary requirements. 
Interviews for qualified appli- 
cants will be conveniently ar- 
ranged. 


Sylvania Electric Products Inc. 
Industrial Relations Department 


254 Essex Street Salem, Mass. 


<cUUOUNENUUUNNUNDESOLEGEGUOOOUOOUOGeGaNCNNNCENEEeueoouonanaaecoceuncnnnenagggsgnogensansaenennn, |enennaee, 


WANTED 


PRODUCT ENGINEER 


Graduate electrical or mechanical engi- 
neer. Top notch man in Product De- 
velopment for responsible position with 
electrical small appliance manufacturer 
located in the midwest. Write full de- 
tails—give age, experience and salary 
expected in first letter. Write in confi- 
dence as our staff knows of this ad. 


P-619, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill. 
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PTTTTTTLETTTTSTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTLTTTTTTE LETT TTTLTLLLLLTLLLTTLLLUI 


Ace Mfg. Corp 

Acme Pattern & Tool Co. Inc. 
Acro Electric Co. ; 
Adams & Westlake Co... 


OO E nn. nso pte 0s 00060500 
Aircraft Screw Products Co., Inc. 
Air-Maze Corp. 

Air Reduction 

Akron Porcelain Co 

Allen Mfg. 

Alliance Mfg 

Allis-C holes Mfg. Co °° 
Aluminum Co. of America... 
Aluminum Industries, Inc. 


American Brake Shoe Co... 


American Cyanamid Co., Plastics s Div..5 M 

American Insulator Corp.. 

American Lava Corp 

American Magnesium Corp. 

American Metal Hose Corp... 

American Metal Products Corp. 

American Metal Works 

American e 

American Roller Bearing €o. 

American Rolling Mill Co... 

American Steel & Wire Co.. 

American Screw Co..... 

American Tube Bending Co.. 

American Welding & Mfg. Co.. 

Ampco Metal, 

Arkwright Finishing Co......... 

Armstrong Cork C 

Arnold Engineering Co 

Athenia Steel Co 

Auburn Button Works, Inc... 

Automatic Electric Sales Co... 

Automatic Temperature Control Co..... 
Ault & Wiborg, division of Sntorehemica! 
Corp. 

Babcock & Wilcox Co.. er 

Bakelite Corp. > 

Baldwin Duckworth Div. Chain Belt Co. 

Baldwin Southwark Div. Baldwin Loro- 
motive Works 

— Bearings Div., 

o. 

Barnes Gibson Raymond Div. Associated 
Spring Co. 

Wallace Barnes b . AAssoriate 
Spring Co. 

M. L. Bayard & Co., Inc... 

Beall Tool Co.... 

Berry Brothers, Inc 

Booth Felt C 

Boots Aircraft Nut Corp 

Bridgeport Brass Co 

Briggs & Stratton Corp... 

Bristol Company 

Brown & Sharpe Mfg. 

Brown Corp., W. R 

Bruning Co., Inc., Chas.. 

Buehler, Adolph I... - 

Burndy Engineering Co., ‘Ine. 

Callite Tungsten Corp.. bs 

Cannon Electric Development Co... 

Carnegie-Illinois Steel v» 

Carpenter Steel Co 

Celanese Celluloid Corp.. 

Central Paper Co 

Central Screw Co 

Century Electric "- P5 

Chace Co., W. M.. 

Chain Belt Co..... 

Chambersburg Engineering Co. 

Chandler Products Corp.. 

Chase Brass & Copper Co 

Cherry Rivet Company. 

Chicago Metal Hose Coro. 

Chicago Rawhide Mfg. Co 

Chicago Wheel & Mfg. Co 

Clare & Co., C 

Clark Controller Co 

Cleveland Worm & Gear Co.. 

Clifford Mfg. Co 

Cold Metal Products Co.. 

Cole-Hersee Co 

Columbia Steel C 3, 

Commercial Shearing & Stamping Co 

Connecticut Tel. & Elec. Div. Great 
American Industries, Inc. 

Continental-Diamond — Co 

Continental Screw Co......... 

Cook Electric Co 

Corbin Screw Corp...... 

Corning Glass Works.............. 

Corrosion Control Corp 

Craftint Mfg. Co 

Crocker Wheeler Electric Mfg. Co... 

Cuno Engineering Corp 1 

Cuyahoga Spring 

Dahlstrom Metallic Door Co 

Dayton Rubber Mfg. Co 

Deep Freeze Div. Motor Pdts. 

Delco Appliance Div. General Motors 
Corp. 

Denison Engineering Co 


Dixon Crucible Co., Joseph, Pencil Sales r 


Dept 
Dow Chemical 
Dumore Co. 
E. I. du Pont de 

Inc. 
Durant Mfg. Co 
Durite Plastics, 
Eaton Mfg. Co... 
Eby, Inc., Hugh H 
Egyptian Lacquer Mfg. Co 
Electric Auto-Lite Co 
Electric Furnace Co.... 
Electric Indicator Co. 
Electric Specialty Co 
Electro Metallurgical Co 
Erie Resister Corp 
Fafnir Bearing Co 
Fairbanks, Morse & Company. 
Fawick Airflex Co., Inc.... 
Federal Telephone & Radio Corp. 
Felters Co., Ine 
Fenwal, Ine. 


ADVERTISING SECTIONS 


Electrical Parts ..page 65-122 
Mechanical Parts page 123-225 
Materials, Processes & Finishes 

page 226-299 








Follansbee Steel Corp... 

Foote Bros. Gear & Machine 
Fuller Brush 

Fulton Sylphon Co 

Garlock Packiag Co.. 

Gast Mfg. Corp.. bea 
Gear Grinding Machine Co.... 
General Controls Co. 

General Electric Co. 


General Electronics Industries, 
Ordnance Corp. 

General Industries ‘ 

General Instrument Corp. 

General Pencil Co. 

General Plate Div. of Metal & Controls 
Corp. 

Gerotor May Div. May Oil Burner Corp. 

Gibson Co, Wm. D 

Gilbert & Barker E. 

Gilmer Co., L. H. 

Girdler Corp. 

Globe Steel Tubes Co 

Goodrich Co., B. F 

Graham Transmissions, 

Graton & Knight Co. 

Great Lakes Steel Corp.. 

Guardian Electric & Mfg. 

Handy & Harmon............ 

Harper Co., H. 

Hartford Steel 

Harvill Mfg. Co., 

Hays Mfg. Co 

Heinemann Circuit Breaker Co.. 

Heintz & Kaufman, L 

Higgins Ink Co., 

Hilliard Corp. 

Hobart Brothers Co 

Hodgman Rubber Compar y 

Holo-Krome Screw Corp.... 

Holtzer-Cabot Electric Co 

Hoover Ball & Bearing Co 

C. B. Hunt & Son... 

Hussey & Co., €. G.... 

Hyatt Bearings Div., 
Sales Corp. 

Hycar Chemical Co. 

Hydro-Power Systems. 

Imperial Brass Mfg. Co. 

Indium Corp. of America, The 

Instrument Specialties Co., Inc... 

International Nickel Co., Inc.?nd Cover, 

International Screw Co.......... 

Jacobsen Manufacturing Co 

James Mfg. Co., D. O.... 

Johnson Bronze Co.. 

Johnson Rubber Co 

Joyce Machine Co 

Kennametal, Inc. 

Keuffel Kit 

Kidde & Co., Inc., Walter.... 

Kingston-Conley Electric Co 

Kleinschmidt Co., B. L 

Koven & Brother, Inc., L. 

Kropp Forge 

Kurz-Kasch Co. 

L-R Mfg. C 

Laminated Shim Co., 

Lamson & 

Lapointe Machine Tool Co 

Leland Electric C 

Libbey-Owens-Ford Glass Co 

Lincoln Electric 

Lindsay & Lindsay 

Linear Packing Company.............. 2 

Link-Belt Co. 

Littelfuse, Inc. 

Littleford Bros., 

Lisle Corporation 

Logansport Machine, Ine 

Long Co., H 

Lord Mfg. Co 

Lyon Metal Products, Inc 

McGraw-Hill Book Co., 

Maas & Waldstein Co 

Mallory & Co., Inc., 

Mark Specialty Co 

Master Electric Co 3rd Cover, 

Meehanite Research Institute of Amer- 
ica, Inc. 

Merit Coil & Transformer Corp 

NEN DUUM QUO... roro ott s 

Meyercord Co., 

Michigan Tool 

Micro Switch Corp 

Midland Die & Engraving Co... 

Monitor Controller Co 

Monsanto Chemical 

Morse Chain Co 

Muehthausen Svrine Corp. 

National Bearing Metals 

National.Carbon Co.. 

National Lock Washer Co 

National Screw & Mfg. Co 

National-Standard Co. 

National Steel Corp. 

New Departure Div. of General Motors. 

New England Screw 

New Jersey Machine Corp. 

New ‘Jersey Zine Co. 

New Products Corp. 

New Vork Air Brake Co 

Nitrallov Corno. 

Nixon Nitration Works 

Norma-Hoffmann Bearing Corp 

Northern Indiana Brass Co 

Ohio Crankshaft Co. . us 

(^i^ W'eetrie Mfg. Co 

Oilgear Co, ws 


General Motor 


Orange Roller Bearing Co., 

Oster Mfg. Co., John 

Ozaud rroducis Div, General Aniline ¢ 
Film Corp. "pre" 

Panelyte Div. St. Regis Paper Co. 

Parker Co., Chas. 

Parker-Kalon Corp. 

Pawtucket Screw Co. 

Peek Mprimg Ce. .....cvcccccecccecccs 

Peerless Electric Co. ` 

Penn Brass & Copper Oosa 

Pesco Products Co. 

Pheoll Mfg. Co...... 

Philadelphia Gear Works.. 

Phillips Screw Manufacturers. . 

Plastic Manufacturers, Inc..... 

Porter Cable Machine Co... 

Post Co., Frederick 

Prec ision. Steel Warehouse, 

Presstite Engineering 

Progressive Mfg. € 

Pure Carbon Co 

Racine Tool & Machine Co 

Radio Condenser Co. 

Radio Corp. of America, 
Div. . ""- 

Ramsey Co., L. Eee 

Reading Screw Co.. 

Reeves Pulley Co.... 

Reliance Electric & Engineering Co. 

Resistoflex Corp " 

Reynolds Molded Plastics 

Riverside Metal C 

Kobbins & pee. 

Rockford Drilling 

Rohm & Haas 

Roller Bearin Co. of America. . 

Rollway Bearing Co., 1 

Russell, Burdsall & Ward Bolt & Nut 
Co. 

Rustless Iron & Steel Corp.. 

Ruthman Machinery Co. 

St. Regis Paper Co.. 

Scaife Co. 

Scovill Mfg. Co. 

Shakeproof, Inc. 

Sherwin Williams 

Snyder Tool & Engineerin 

Southington Hardware Mfg. Co.. 

Speedmaster Co. 

Spencer-Thermostat Co. 

Stackpole Carbon 

Standard Molding Corp. 

Standard Pressed Steel xev qus AG 

Standard Steel Works, Div. Baldwin 
Locomotive Works 

Stanley Chemical 

Star Electric Motor Co 

Steel Founders’ Society of America 

Stephens Adamson Mfg. 

Sterling Electric Motors, 

Stewart-Warner Corp. 

Stupakoff Ceramic & Mfg. Co 

Summerill Tubing Co 

Superior Steel Corp.. 

Superior Tube Co 

Surprenant Electrical In: 

Synchro-Start Products, 

Synthane Corp. 

Taylor Forge & Pipe Works........... 286 

Thomas Steel Co 

Timken Roller Bearing Co 

Tinnerman Products, 1nc............. . 

Torq Electric Mfg. €o 

Torrington Co. 

Torrington Co., Bantam Bearings Div. 

Transue & Williams Co 

Tuthill Pump Co. 

Union Carbide and Carbon ' Corp.. 


United Screw & Bolt Corp 

U. S. Electric Motors, Ine 

U. S. Steel Corp. 

U. S. Steel Export 

U. S. Steel Supply Co 

Universal Clay Products Co.... 

Vard, Inc. 

Veeder-Root, Inc. 

Vickers, Inc. 

Vinco Corp. 

Wagner Electric Corp.........sssssssss> 
Wagner Litho Machinery 

Waldes Koh-I-Noor, Inc 
Walker-Turner Co., Inc............ 126 
Wall Colmonony Corp 255 
Ward Leonard Electric Co 
Weatherhead Co. 

Western Cartridge Co 

Western Felt Works........ 
Westinghouse Airbrake Co 
Westinghouse Elec. & Mfg. Co...10 


White Dental Mfg. Co., 8. 

Whitney Chain & Mfg. Co 

Whitney Screw Corp 

Wickes Brothers 

Wickwire Spencer Steel Co 

Wiegand Co., Edwin 

Williams & Co., J. H 

Wilson Co., H. A 

Wisconsin Motor Corp. 

Wolverine Tube Div. Calumet & Hecla 
Consolidated Copper Co.......... ... 

Worcester Molded antice pph 


Professional Services 


SEARCHLIGHT SECTION 
(Classified Advertising) 
Employment 
Rusiness Opportunitic 
Used Equipment for Sale 
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STOP FOR POSITION 


Stop at the desired point for quickly 
and conveniently loading and unloading 





STOP AND HOLD ANY LOAD 


Unibrake motors are very advantageous on 
hoists, elevators, inclined conveyors, ctc.... 


LIS 


NDS AND STAMPS 


SIMPLE COMPACT DESIGN 


The electric brake is built 
into the motor end cover to 
form a compact, economical, 
easy fo use unit. 


» 


SPEED UP PRODUCTION 


Eliminate unnecessary loss 
of time waiting for equip- 
ment to coast to a stop. 


i 
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A DOW MAGNESIUM SERVICE— DIE CASTINGS 


| 
? aec 
yal 
TONS d PP ham 


Advancements in the techniques of die 

casting Dowmetal Magnesium alloys 

f- are an integral part of Dow's long and 
intimate association with magnesium. 


Magnesium Die Castings made by Dow offer such 
advantages as low cost in quantity production, 
dimensional accuracy, weight saving by ability to 
cast thin sections and decrease in machining. 


PRODUCER SINCE 1916 


INGOTS CASTINGS FORGINGS 


ei 


Long experience has made Dow the recognized 
source oí authentic information on magnesium- 
covering a range from ingots to finished products. 
Regardless of the form of fabrication, if this weight 


saving metal is to be used, consult Dow. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York St. Louis + Houston San Francisco 


Seattle 


Cleveland Chicago 


Los Angeles 


FROM INGOTS TO FINISHED PRODUCTS 


EXTRUSIONS 








